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BEAVER Model-HD Heavy Duty Power Drive 

















Capacity: PIPE, 1-8 to 12 inch. BOLTS, 1-4 to 2 inch. 


OTWITHSTANDING the satisfactory service rendered by light-weight power drives such as the popular Beaver 
Model C, there is an increasing demand for a rugged heavy duty power unit—having a substantial reserve of 
extra power and a wider range of usefulness. The Beaver Model HD, shown above, is a modernized redesign of the 
early Beaver No. 44, many of which are still giving trouble-free service after 25 years of continued use . . . and abuse! 


The heavy duty six-pole universal motor (not a gear-reduction motor) plus a train of powerful gearing, with unusu- 
ally large leverage, enable the Model HD to cut and thread pipe up to 12-inch with drive shaft and geared tools— 
and to cut and thread all sizes up to 2-inch in the machine without slowing down or stalling due to dull dies, etc. 
By snubbing a rope over a piece of 2-inch pipe gripped in the chuck, the Model HD can be used as a power wind- 
lass to raise and lower fixtures; pull cable through conduit; etc. One owner even used one as a windlass to pull his 
auto truck out of the river after an accident. 


Note these mechanical features: Chuck speed about 30 RPM. Universal all steel chuck (14 to 2) with automatic 
chuck wrench ejector for safety. Patented safety-latch to prevent rotation of pipe tool handle as protection to work- 
men. New outboard cam-type centering device (patent pending)— independent of spindle—to prevent the “whip” 
of long lengths of pipe from rocking the spindle of machine, causing excessive wear and flat -sided leaky threads. 
Switch guard. Cast steel-iron housings—for both strength and stability! Universal motor, reversible at switch, can 
be used on AC or DC. Choice of 110/115 or 220/230 volt. Special voltage motors available on request. 


BUY IT THROUGH YOUR JOBBER! 





Net Shipping 


ITEM Weight Weight Code User 
Lbs. Lbs. Word Net-Price 
Beaver Model HD Heavy Duty Power Drive 
(A) With 110/115 Volt Universal Motor 284 315 Powar $260.00 
(B) With 220/230 Volt Universal Motor 284 315 Power 260.00 
Model HD Enclosed Portable Stand, 17” Wheels 100 128 Stand 40.00 
Heavy Duty Drive Shaft for Operating Geared Tools 32 39 Abita 30.00 





BEAVER PIPE TOOLS, Inc., 210 Dana N.E., Warren, Ohio 
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No. 211 


Abeve left — Armstrong bottom inlet—top outlet 
‘series trap 


Above right—Armstrong No. 800 side inlet—side 
outlet trap 


PROOF THAT 
ARMSTRONG TRAPS 
PAY DIVIDENDS: 


Armstrong Unit Trapping 
is the Answer! 


An individual Armstrong Steam Trap on every steam 
heated kettle, coil, press, unit heater, retort, dryer, etc.— 
that’s the master key that unlocks the full output that was 
built into your equipment. 


When more than one unit is drained by a single trap, 
unequal condensing rates and resultant unequal pressures 
permit blocking off of air and condensate in one or more 
units. Individual trapping prevents this, keeps all machines 
HOT all the time. 


Armstrong Traps are the logical choice for unit trap- 
ping installations. They are small, compact traps with big 
capacity. They discharge air along with condensate, an 
essential to maximum temperatures. They seldom require 
maintenance — not stopped by ordinary dirt and scale — 
won’t leak steam — the interior mechanism is made of 
materials suitable for 1000 pounds pressure, 900° F 
temperature. 


For more details, write for the ARMSTRONG STEAM 
TRAP BOOK and the name of your nearby Armstrong 
Representative. 


ARMSTRONG MACHINE WORKS 


912 Maple Street ¢ Three Rivers, Michigan 


ARMSTRONG “£"C STEAM TRAPS 
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Re: Industria! Air 
Purification 


Contributed by 
Robert H. Emerick 


AT A CERTAIN point in the study 
of any problem (for instance, the 
| problem of air purification in in- 
dustrial plants as outlined in the 
article on page 36, September issue, 
PLANT ENGINEERING — Editor) just 
when it seems well in hand, I find 
myself invariably entertaining a 
provoking individual who says he 
| comes from Albuquerque. He claims 
| to be an engineer, explaining that 
his ten gallon hat is merely a meas- 
ure for boiler compound, his cow- 
boy boots for safe climbing of plant 
ladders, and his silver spurs are in 
truth windmills engaged in pump- 
ing water to his plaid shirt which is 
plainly an evaporative cooler in dis- 
guise. 

Why he originates in Albuquerque 
I don’t know, unless it is because 
almost anything can come out of the 
| desert. 

Anyway, as always, he manages to 
focus down his earnest eyes from 
their contemplation of the wide open 
spaces, and asks me a question I 
can’t answer. 

“Why don’t you purify air by 
passing it over a slightly cooler sur- 
face? You’ve seen the dust streaks 
| around registers, and behind radia- 
tors. That’s how they got there.” 

“There’s no commercial equip- 
ment working on the principle of 
thermal precipitation.” 

“Why not? It works. And why 
not put an orifice ahead of your 
| filter, washer, cyclone, electric pre- 
| cipitator, and use a downstream fan 
to build up a little vacuum? Even 
a feather won’t float in a vacuum, 
and dust won’t either.” 

“Do you think an orifice would 
help?” ‘ 

“I’m asking you,” he insisted. 

“Let me think,” I said, while he 
| went back to Albuquerque to wait 
| for the answer. I’m still thinking. 

Can we purify air satisfactorily by 

thermal precipitation, or by precipi- 
| tation in a partial vacuum? 

Maybe if we all think about it, we 
will eventually come up with a new 
technique for industrial air purifi- 








cation. Meanwhile, the reason this 
man from Albuquerque is so pro- 
voking, is that he makes us think, 
and progress, whether we want to or 
not. 


What’s the Answer? 
P. E.’s Are On Pan! 


WitH THE election out of the way 
industry can devote more time to 
solving its current problems. A sur- 
vey of 1000 American companies, 
conducted by the AMA, showed that 
among the eight most pressing prob- 
lems two are directly on the plant 
engineer’s doorstep. These eight 
problems confronting industry’s at- 
tempt to lower costs and increase 
output and quality are listed as: 

1. Insufficient employee interest in 
increased production. 

2. Inability to meet customer deliv- 
eries because of uncertainty of 
deliveries from suppliers. 

3. Maintenance inefficiency causing 
time lost for repairs. 


4. Less than maximum effectiveness in 
physical handling of materials in the 
manufacturing process. 


5. Inadequate leadership by fore- 
men and supervisors. 

6. Lack of sufficiently close coordi- 
nation between production engi- 
neering and sales. 

7. Inadequate inventory controls in 
scheduling full use of equipment 
for plants producing a_ wide 
variety of products. 

8. Interruptions of production where 
design changes rapidly. 

Editor’s Note: Several thousand 
readers are in the plant engineering 
departments in the 1000 plants cov- 
ered by this survey. A large propor- 
tion of you men are in direct charge 
of an operation that is responsible 
for 25 per cent of industry’s major 
ills. Can you justify your position? 
Have you fulfilled your responsibili- 
ty by making practical recommenda- 
tions for improvements? If you were 
given free rein could you whittle 
these two major problems down to 
normal size? Are your ideas practi- 
cal or would they bankrupt the com- 
pany. In other words, are you 
individually a plant engineer, or do 
you prefer the universal alibi, “no 
one told me to do it”? 





Plant Engineering Is published monthly at 53 W. Jacksen Bivd., Chicago 4, I. Subseription price $18.00 per year te U. 8. A. 
$11.00 te Canada. $12.00 te ether countries. Single copy $1.00. Application is pending fer acceptance under Act ef June 5, 1934. 
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You can depend on this predic- maximum cooling with minimum —__ vantages mean not only more air for 
tion of Worthington compressor- water, for lower power require- _less money, but longer compressor 
performance to be 100% accurate — ments and lower operating tem- _life and constant savings in power 
every time! In DC-2's, for example, peratures. and maintenance costs. Bulletin 


L-675-B1A has the complete story 
that proves there's more worth in 
Worthington. Write for your copy to 
Worthington Pump and Machinery 
Corporation, Compressor Division, 
These and many other DC-2 ad- Bwffalo, N. Y. *REG. U.S. PAT. OFF. 


cooler operation is assured by such 


% : cht- 
exclusive Worthington features as: © Feather*Valves—Lightest, tight 


est, most efficient ever made — a 
@ Advanced Variable Capacity famous Worthington contribu- 
Control— Most modern, simple tion to compressor-development. 
and flexible ever devised. Accu- 
rate, automatic regulation that 
cuts down operating heat with 


better lubrication and reduced 
carbon deposits. rf © og T Hl "| G T 
@ Improved Intercooling — High- MY, S 


efficiency design that provides SSF ARS 
SSL by... SSO 
SAS NINMINA SS 
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Short articles selected from current publications and 
condensed for quick reading to save time and give 
quick reviews of a wide range of industrial topics 


Conveyor Opening Protection 


PREVIOUS announcements have 
been made of research and tests 
which show that it is practical to 
arrange high velocity spray nozzles 
to prevent the passage of fire 
through conveyor openings in walls 
and floors. Thorough investigations 
and tests have now been completed 
and detailed specifications are avail- 
able for such systems. 

Nozzles having a solid conical 
spray pattern are the most effective 
type and must be so arranged that 
the entire opening is well covered 
with dense spray. 

Conveyor openings in walls will 
usually require an independent sys- 
tem of nozzles on each side of the 
wall to protect against fire on the 
other side. At the floor opening 
only one system of nozzles located 
above and arranged to discharge 
downward through the opening is 
necessary. 

For prompt operation, thermostats 
connected to automatic releases 
which will quickly open the water 
supply valve are recommended. Im- 
portant considerations also include 
the adequacy and reliability of the 
water supply, and the location of 





the nozzles with respect to the open- 
ing and the material passing through 
on the conveyor. 

Best results are obtained with a 
sheet metal or other non-combusti- 
ble spray enclosure extending from 
the opening to the nozzles, thus pro- 
ducing a more effective counterdraft 
and greater cooling action. With 
enclosures, the greater distance from 
the nozzle to the opening, the great- 
er the cooling effect. The nozzles, 
however, must not be located so far 
away that cooling cannot be main- 
tained up to the opening. Water 
spray protection at wall openings 
is not a substitute for, nor the 
equivalent of, standard fire doors. 
Also, it is not a substitute for stair 
or elevator enclosures. 

The chief use of this new type of 
protection is confined to openings 
where fire doors in first class fire 
walls or fire resistant enclosures at 
floor openings ordinarily would be 
needed, but where such installations 
would not function effectively. From 
the September issue of Factory Mu- 
tual Record, a publication of Asso- 
ciated Factory Mutual Fire Insur- 
ance Companies, Boston, Mass. 


A high velocity water spray will stop a fire at floor and wall openings. The photo- 

graph at the left shows a nozzle with a solid conical spray pattern which is of 

the most effective type. These nozzles must be arranged so that the entire open- 

ing as shown at the top right in the second photograph is well covered with 
dense spray 


Engine Hazards 


With F. W. Heaters 


WHEN A reciprocating steam engine 
is used in connection with an open 
feedwater heater, the engine is sub- 
ject to certain characteristic hazards 
which are frequently overlooked. 
There have been many accidents 
caused by the backing up of water 
from an open heater through the ex- 
haust pipe into the engine cylinder. 
An occurrence of this kind is more 
likely to happen when the open 


. heater is set on the same level as 


the engine, as is most often the case, 
or when the open heater is set at a 
higher level than the engine. 

In either case, as shown in the 
drawing, there is an exhaust pipe 
loop in which water may collect, 
particularly at the time of starting 
the engine from a cold condition. If 
provisions are not made for the 
prompt and continuous drainage of 
water from the loop, it may be 
drawn into the engine cylinder 
should the engine be stopped sud- 
denly. When the engine stands at 
a higher level than the heater and 
the exhaust loop is eliminated, the 
installation is much safer. There is 
an overflow outlet in the heater to 
prevent the water in the heater 
from rising to a level where it 
might flow into the exhaust pipe. Ex- 
perience has shown, however, that 
overflow outlets can become clogged 
with grease and scale deposits and 
when this happens the water may 
enter the exhaust pipe and lead to 
serious trouble with the engine. 

In the case of an open heater sub- 
jected to pressure, the overflow must 
function through a flow trap, as 
shown in the drawing, or through a 
similar device serving the same pur- 
pose. As a mechanical device, the 
trap is, of course, subject to de- 
rangement; furthermore, the flow of 
excess water through the trap is 
likely to be slower than the simple 
gravity overflow of a heater that is 
subject only to atmospheric pressure. 

The sudden filling of an open 
heater with an excessive amount of 
water may occur when there is an 
accidental stoppage of the boiler 
feed pump at a time when the float- 
regulated water inlet valve is out 
of order. Accidental stoppage of the 
boiler feed pumps is not always 
promptly observed, particularly 
when the pump is located out of 
sight, as in a basement under the 
engine room floor. Another circum- 
stance that may permit water to be 
drawn into the cylinder is when the 
exhaust pipe loop becomes flooded 
during an idle period of the engine. 
Periodic inspections of open feed- 
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with a 3 Hook-on Volt-Ammeter > 


Motors that loaf on the job cost you money 


More efficient operation and lower operating costs are possible from 
accurate motor-load analyses made with an AK-1 hook-on volt-am- 
meter. This handy testing instrument helps locate motors which 
aren’t carrying a full load ::: helps catch those ‘loafers’? which 
may be costing you power-rate penalties, 


Spot trouble before it starts 


Experience shows that periodic checks of plant electrical 
systems and equipment prevent trouble. They reveal un- 
satisfactory conditions—such as overloaded and under- 
loaded motors and inadequate wiring—which when 
corrected will result in reduced power costs, less 
maintenance expense, and increased production. 


Easy to operate 


Just hook it around a conductor, and flip selector switch 
to one of three current ranges. No cutting of conductors, 
no interruption of service. You’ll have information in a 





jiffy on any of six ranges: 0-15/60/150/600 amps and 
0-150 /600 volts (for a-c circuits only). 

Let this light-weight, low-cost tester go to work 
for you today. You can order from stock. See your 


nearest G-E apparatus representative. Or write TYPE AK-1, AC ONLY 


MEASURES BOTH VOLTS AND AMPS 





for Bulletin GEA-2950 for more complete 
details on this versatile instrument. Apparatus 
Dept., General Electric Company, Schenectady 


5, New York. 
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The above drawing shows an open type 
feedwater heater designed for slight 
back pressure. Note the hand drain at 
the lowest point in the exhaust loop 


water heaters are as important as 
the “at rest” or disassembled in- 
spections of steam engines used in 
conjunction therewith, and in addi- 
tion to a careful examination of the 
heaters, special attention should be 
given to any exhaust pipe loops. 
The following points are also im- 
portant: (1) There should be a suit- 


able continuous drain of the exhaust 
pipe loop. Where the exhaust steam 
is used at atmospheric pressure, an 
open drain outlet at the lowest point 
of the loop. In the later case there 
engines operating against back pres- 
sure, there should be a reliable 
pressure trap for constant drainage 
of the loop. In the later case there 
should be a hand-operated drain in 
addition to the trapped drain. (2) 
The heater and the overflow outlet 
should be periodically cleaned of any 
scale, grease, or other substance 
that may have accumulated and 
which may eventually clog the over- 
flow. (3) The physical condition and 
operating ability of the float used 
for the water inlet valve and for any 
overflow trap should be carefully 
checked. These floats should not be 
permitted to become water-logged 
and should be free to move with 
any fluctuations in the water level. 
(4) The steam from any auxiliaries, 
such as pumps, should not enter the 
exhaust pipe loop, but in all cases 
should be piped directly into the 


heater. (5) Any drain from live 
steam pipes should be piped directly 
to the heater, never to the exhaust 
pipe loop. 

It is very important in connection 
with any open heater which is 
located on the same floor level as 
the steam engine, to make sure that 
no water drains of any kind are 
piped into the exhaust pipe loop. In 
a number of installations it was 
found after an accident had occurred, 
that someone had rearranged some 
drain piping of the heating system 
connected with the open heater and 
had connected such drains into the 
engine exhaust pipe without con- 
sidering the hazard introduced by 
the arrangement. Later there was 
serious trouble caused by the engine 
taking in water from the exhaust 
pipe loop at the time the engine was 
being started or stopped. By H. J. 
Vander Eb, Asst. Chief Engineer, 
Turbine and Engine Division, in The 
Locomotive, a publication of The 
Hartford Steam Boiler Inspection 
and Insurance Co., Hartford, Conn. 





Fuel Storage Helpmate 


DETERMINING how much gasoline 
remains in storage in an under- 
ground tank at any given time once 
was an inconvenient and often a not 
too accurate procedure. Usually, it 
meant inserting a stick into the tank 
and then noting the stick where the 
level of the gasoline had made its 
mark. In the days before the fuel 
gage motorists did the same thing 








to find out how much fuel was left 
in the tanks of their cars. Today, 
however, fuel-in-storage determina- 
tion has been simplified to such a 
degree by accurate measuring in- 
struments that it is almost a push 
button operation. 

At the Ethyl Corp. Research Lab- 
oratories in Detroit, this job is per- 
formed by an ingenious device 


This is the Pneumacator which tells Ethyl Corporation Research workers how 
much gasoline remains in each of 52 tanks at the Research Laboratories in Detroit 


known as the Pneumacator. This is 
a maze of individual copper pipes 
leading from an inside control board 
to the outside storage tanks, each 
line ending at the lowest point 
within its respective tank. The 
Pneumacator consists of 52 lines, one 
for each tank in the underground 
storage field. These tanks vary from 
500 to 10,000 gal size and have a total 
capacity of 132,500 gals. Fuels in 
the tanks are inventoried each day. 


Briefly, the Pneumacator works in 
this manner: air is bled through the 
copper line at both low pressure and 
low rate. Depending on the gasoline 
level in the storage tank, the weight 
of the gasoline offers a specific re- 
sistance to the air and thus creates 
a static air pressure in the line. This 
pressure is indicated on a manom- 
eter. A prepared chart that relates 
the inch height of fluid in the man- 
ometer to the number of gallons of 
gasoline in the tank makes it pos- 
sible to determine exactly how much 
gasoline remains in storage. For a 
10,000 gal. tank, for instance, a 13-in. 
reading on the manometer reveals 
that 3,295 gal of fuel remain. If this 
reading is obtained with a 500-gal 
tank, it means that the tank is full. 

The incorporation of a small pump 
in the system and the rearrange- 
ment of the Pneumacator valving 
permits samples of newly-received 
fuels to be drawn off quickly and 
conveniently for inspection or for 
“screening” in small single-cylinder 
engine tests. Also, this arrange- 
ment can economically suck out any 
insoluble contaminant or “water 
heel” that may have found its way 
into the fuel. From the September 
issue of Ethyl News, a publication 
of Ethyl Corporation. 


(Continued on page 48) 
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Grinding Shaft 
in Place 


Contributed by 
M. J. Hurd 


ENCLOSED is a description and 
sketch of an interesting shaft repair 
recently set up and supervised by 
the writer. I am forwarding this 
with the idea that this repair would 
be an interesting subject for your 
maintenance section. 

The shaft shown is in an induced 
draft fan at one of our plants and is 
9 ft-8 in. long overall, 8 in. in di- 
ameter at the fan hubs and 24 in. 
in the journals. The shaft had worn 
out-or-round due to past unbalance 
of the fan wheel— approximately 
0.023 in. on the coupling end journal 
and it was necessary, in order to 
improve bearing life and reduce vi- 
bration, to remove the out-of-round- 
ness or replace the shaft. Delivery 
time on the new shaft, plus the time 
for the difficult installation elimi- 
nated the possibility of an early re- 
placement and thus it was decided 
to make a repair. 

A discarded shaper blade grind- 
ing attachment, having infeed and 
crossfeed screws, was located at an- 
other of our plants and on this at- 
tachment we installed the motor and 
cup grinder shown in the picture. 
The grinder attachment was 
mounted above the shaft on an angle 
iron framework secured to the bear- 
ing pedestal at one end and to a 
steam turbine casing at the other 
end. The framework was slotted for 
vertical and horizontal adjustment 
of the grinder with the shaft. The 
shaft was mounted and leveled on 
balancing stand rollers supported on 


brackets welded to the bearing 
pedestals. The shaft and fan were 
rotated at 17 rpm by a % hp gear 
head motor and sprocketed speed 
reduction—attached at the free end 
of the shaft as shown. The shaft was 
ground true within —0.001 in. and 
a new bearing poured and scraped 
to fit. The unit has been back in 
operation for the past month, with 
no bearing trouble or unusual vi- 
bration. 


Stopping Air Hose 
Leaks in the Field 


Contributed by 
H. B. McDermid 


IGNORING SMALL leaks in the vari- 
ous parts of compressed air systems 
may involve severe penalties in loss 
of pressure and accomplished work. 
A practical demonstration of the 
value of a tight system can be ob- 
served when, with a 100 ft capacity 
compressor, a %@ in. valve, for ex- 
ample, is left wide open. Pressure 
will never build up on the system 
until the valve is closed. 

Scattered small leaks also will 
bleed the system in the same man- 
ner and usually will go undetected. 
It generally will not be noticed un- 
less someone deliberately checks the 
unit at a time when there is no de- 
mand on the compressor. It has been 
found, in many cases, that fully half 
the compressor running time is spent 
in pumping against leaks. 

Leaks are often tolerated by oper- 
ators because they seem trifling. The 
increased power delivered to the 
tool, when the line is made leak- 
proof, is startling. Many times, es- 
pecially when operating in the field, 
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Sketch showing location of driving gear motor, feed grinder attachment and 
rollers from balancing stand 


the proper tools do not seem to be 
available for making good repairs. 
Quite often, however, the leaks are 
in some one of the hose-to-nipple 
connections; with the perversity of 
inanimate objects, screwdrivers are 
usually well-hidden from view so 
that the hose clamps cannot be 
tightened. When the screwdriver is 
found it often fails because the hose 
clamp has become distorted, 
stretched, or for some other reason 
fails to stop the leak. 

The writer once observed a steel 
foreman stop a leak on a hose-to- 
nipple joint in jig time. This fore- 
man passed by a pneumatic hammer 
when the operator was away, heard 
the hissing of the leak and started 
looking around. He soon came up 




















The nail furnishes plenty of leverage 

for twisting and the doubled wire fur- 

nishes sufficient strength and ductility 

for stopping leaks in hose-to-nipple 
joints 


with a bit of stray No. 18 wire and 
an 8 penny nail. He doubled the 
wire and wrapped it around the hose 
and nipple as shown in the accom- 
panying sketch. Then he stuck the 
nail through the looped end of the 
wire and started twisting it around 
the standing ends. 

This results in an emergency job 
but it does stop the leak, does it 
quickly, and does it better than one 
can do it with a pair of pliers. 


Spacing Shatt 
Hangers 


Contributed by 
S.F.W., New Jersey 


Despite the rumors we hear every so 
often that belting and shafting are 
“extinct,” the fact remains that shaft- 
ing is still being manufactured in large 
quantities, and so is belting, and both 
products are still being purchased by 
users. The same is true of shaft hang- 
ers; questions continue to come in 
regarding the proper spacing of hangers. 

In the “old days” the spacing of hang- 
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HOT WATER TANK 


It’s not a luxury to have all hot water services 
Sarco Temperature Controlled. In fact, on most 
jobs, the controls pay for themselves in four ways. 


1.. Automatic control prevents overheating — 
fuel is saved 


2. ‘Never too hot, never too cold," increases 
quality and quantity of output in heat 
processing 


3. Blending of water for showers and wash 
basins increases hot water storage capacity 


4, Everything works, 24 hours a day, without 
shut-downs or complaints. 


In a factory, a service tank was controlled for 
twenty-four years at a cent a day. A mine saved 
hundreds of dollars by installing Sarco Blenders 
for showers, and dish washing. 


What would Sarco Temperature Controls save in 
your plant? Why not ask the Sarco Man near you? 


FSARCO; 


SAVES STEAM 





“* : 


STORAGE |, 
TANK 


BLENDED 
WATER 


_ MB BLENDER 

























IMMERSION 
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ers was largely a matter of guess 
work. But today when the up-to-date 
buyer wants to hang some shafting he 
first measures the diameter of the 
shafting carefully, notes the number of 
pulleys to be carried, where the pul- 
leys are to be placed, and then consults 
his installation handbook. 

To assist readers who may have 
shafting jobs to do in the future here 
are two charts. The chart on the left 
is for shafting without pulleys; and the 
other chart is for shafting with pulleys. 

To use the chart, let us take this 
example: How far apart should hangers 
be spaced on 2-in. shafting, on which 
there will be no pulleys? 

Find the 2. (column A) and glance 
across to column B and there is the 
answer—practically 15 feet apart. 

Again: How far apart should the 
hangers be spaced where an average 
number of pulleys will be employed, 
properly spaced close to the hangers? 

Find the 2 in column C this time and 
glance across to column D. The answer 
is—about 9 feet apart. 

Of course, where the shafting is to be 
heavily loaded—more heavily than 
average—the distance should be even 
less than given in column D. That is 
where the buyer or installation man 
must apply directions given in installa- 
tion handbooks, or, mighty good judg- 
ment. 

As will be noted, the charts take care 


of shaft diameters from one-fourth of 
an inch to 5 inches. In practice we sel- 
dom have shafts that are smaller or 
larger than those limits. 


Heating High-Ceilinged 
Fabricating Plant 


Contributed by 
Dravo Corp. 


CEILINGS must be high in many steel 
fabricating plants and this makes the 
problem of space heating more difficult 
than in an ordinary structure. 

Such was the case at the new plant 
of Penn Iron Works, Reading, Pa. In 
one bay, the ceiling is 32 ft high and 
in the other 20 ft. Maintaining a design 
temperature of 65 F at the breathing 
level, 5 ft above the floor would mean, 
under ordinary conditions, stratification 
of hot air in the space above the work- 
ers’ heads. 

The system selected is one that oper- 
ates on the principle of “working level” 
recirculation. With this method, warm 
air is discharged at high velocity just 
above the workers’ heads from two 
direct-fired 1,000,000-Btu capacity heat- 
ers, one located on the floor at each 
end of the building. The equipment is 
fired by fuel oil although it can be 
readily converted to use gas. Air is 
drawn from the floor into the base of 
each heater through grilles. It passes 
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Photo: Dravo Corp. 


Cne of the two heaters that maintain cor- 
rect working temperatures in Penn Iron 
Works’ plant. Air is drawn into the heater 
at the base and is discharged at high 
velocity through overhead nozzles 


over two banks of economizer tubes 
equipped with swirlers to “whirlcool” 
the hot gases of combustion before they 
enter the vent stack. The partially 
warmed air continues on sweeping the 
combustion chamber. Fuel-to-air heat 
transfer is effected rapidly. 

Approximately 11,000 cfm of warm 
air—about 80 F above room tempera- 
ture—is discharged into the working 
area from four directional nozzles on 
each heater. The rate of cold air flow 
from the floor area is so low there are 
no appreciable drafts even a few feet 
away frem the heater. 

This method establishes a “comfort 
zone” extending from the floor to about 
10 ft above the floor. Upward flow of 
heat is minimized by the balancing ef- 
fect of cold. air being drawn from the 
floor to the heater. 


These Hose-Nipple 
Joints won't Slip 


Contributed by 
H. Mack 


WHILE WORKING as a maintenance 
mechanic the following interesting 
hose kink was encountered. The 
work was hand riveting % in. and 
%4 in. cold rivets with heavy pneu- 
matic hammers which were supplied 
through 3% in. hose at 110 psi. The 
hose-to-nipple joints were supposed 
to be held in place by the ordinary 
sheet metal stamped hose clamps 
and all parts were new. However, 
the service was extremely severe 
and the clamps occasionally were 
torn or distorted. 

When some of the operators, who 
were being paid on a piece work 
basis, would get behind in the work, 

(Continued on page 16) 
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This Moyno Type 
CDR pump handles 
all the clay slip at 
Lennon Wallpaper 


Compouny, Joliet, Ill 


-nationally known 
makers of high- 


fe gekel-Mugel ll oleh 1-183 


How Lennon CUT Pump Maintenance 





.-- AND GOT BETTER PUMPING, TOO 


Lennon Wallpaper Company’s experience is a 
tip on how you can get better pumping. Main- 
tenance problems disappeared when they 
installed an R & M Moyno “Progressing-Cavity” 
pump to handle clay slip (for color coating). 
After a year’s operation, not even a dime has 
been spent for repairs. 


“NO TROUBLE AT ALL” 


The Moyno has handied over 300,000 gallons 
of slip, pushing it through a 24-inch pipe, 180 
ft. horizontally and 20 ft. vertically. “We're 
very happy with our Moyno,” says R. Dagon, 





ONLY ONE MOVING PUMPING PART 


A helical rotor turns in a double-helical stator to form pro- 
gressing cavities. Continuous, ever-changing seal lines pre- 


vent concentrated wear, make parts last longer. 


Superintendent. “It’s been running steadily for 
well over a year, and we’ve had no trouble at all.” 


TYPES FOR ALL NEEDS 

Moynos pump virtually everything from volatile 
liquids to non-pourable pastes. They pass par- 
ticles and solids in suspension—resist chemicals 
and abrasives—save maintenance and money by 
constant, dependable operation. They meter flow, 
self-prime, and reverse; deliver smooth, non-pul- 
sating discharge at pressures to 1000 p.s.i. If 
you’re having pumping troubles, call in a Moyno 
man—chances are he has your answer, too. Dis- 
tributors from coast to coast. Write today. 


Free Booklet Gives Details 


“A Turn for the Better” explains 
“progressing-cavity” pumping; lists 
uses; gives types and specifications. 
Just ask for Book No. P-22E. 


R&M 


MONZA NICO)® a 


PROGRESSING-CAVITY = 


PUMP 








; ROBBINS & MYERS: TN since onie tconttord, Onreri 


MOTORS - HOISTS CRANES 


UMPS + FOUNDED 1878 
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The time current characteristic of the load 
breaker E of a typical low-voltage dis- 
tribution system is shown at the right, A 
fault of 20,000 amperes trips this breaker 
instantly and the fault current, which also 
flowed through breakers A, B, C, and D, is 
interrupted in 2 cycles or less. If the current 
persists for as long as 8 cycles, breaker E 
has not opened and the fault is not at the 
load but must lie between breakers D and E, 
After 8 cycles, breaker D trips, and inter- 
rupts the circuit. If the fault persists for 16 
cycles, breaker D has not opened and the 
fault must lie between breakers C and D. 
Breaker C then trips and interrupts the circuit. 


Time- seconds 


Typical selective-operation low- 
voltage distribution system. 





Current ~amperes 


TIME CURRENT CURVES 


14 DECEMBER, 1948—PLANT ENGINEERING—Chicago, Ill, 


Main Supply Breaker 
Bus Tie Breakers 
Feeder Breaker 

Load Breakers 





General Electric first develg 
selective operation for the! 
Navy in 1944 for prote: 
of electrical distribution sy’ 
on shipboard, 
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eliminate costly 


DELAYED 


removable. 


of the long-time 


sequence- 








element 


delay of 8, 16, oF 24 cycles is produced by a simple 
mechanical escapement. 


GENERAL PURPOSE LOAD 
5 seconds delay at six times normal current for normal 


overload 


characteristic is available, 
at six times normal current. The instantaneous trip is 


set to operate at 


For complete information about selective operation 


on your system w 
G-E sales 
GET-1485 


repre 


General 


With this new ‘breaker 
selective low-voltage power distribution systems using 
full snterrupting-rating breakers- Selective systems 


breaker tripping- Faults at remote points are isolated; 
will not trip the main supply breaker.\ 

NEW, SEALED TRIPPING DEVICE on the AK-1 makes 
selective operation possible. It causes 
breaker to wait for operation of the load breaker; 
the main supply breaker OF bus tie breaker to wait 
for operation of the feeder breaker. 


OVERCURRENT TRIP 


factory-calibrated ynit either fo change 
rating oF to obtain different characteristics. Pickup 


adjustable. Time settings are fixed to avoid incorrect 


cone fluid prevents sludging and reduces the effect 


“Selective Operation with 
Breakers. Apparatus Department, Section N860-34, 
Electric Company, 


the feeder 


DEVICE is easily 
y be replaced in the field by 9 
the current 


is obtained by © positive dis- 


in silicone fluid. The sili- 


es any maintenance- Short-time 


characteristics provide 


motor starting, & second 


giving 15 seconds delay 


15 times normal. 


ith the new AK-1 breaker, see your 
sentative. 


Schenectady 5, New York. 





GENERAL‘ 








INDIVIDUAL BREAKERS 
Improved arc interruption 
Multiple arcing contacts 
Interchangeable trip units 
Interrupting capacity 
Ask for bulletin GEA-4951 





METAL-ENCLOSED 
pRAWOUT UNITS 
required 


Smaller space 
Improved bus construction 
New rack-out mechanism 
Easily removable breakers 
Ask for bulletin GEA-4966 


s ELECTRIC 
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they were absolutely merciless in 
their abuse of equipment. The net 
result was that nearly all the “tail” 
hoses were leaking and many were 
blowing off the nipples. A line of 
men eager to get back to their piece 
work was always in place alongside 
the repair man’s bench, and though 
he tried every possible method 
known, and did his very best, the 
situation was bad and steadily get- 
ting worse. 

Finally he got a tip from a friend- 
ly operator who had been through 
the same experience. This solved 
the problem. The joints were well 
made and the line of waiting men 
melted away. Not a joint failed, ex- 
cept from natural wear and tear, so 
when the last of the equipment had 
received the treatment, the trouble 
of that sort were over. 

Here is what was done: First, 
make sure the nipples are a tight 
fit in the hose with proper notches 
made in the outside of the nipples 
to provide anchorage of the hose to 
the nipple. Then get a piece of hard 
wood to use for a serving tool (a 
piece of discarded hammer handle 
8 in. long is ideal and usually easy 
to find). Taper one end so you can 
work up close to the vise with it. 
This end should be flat like a blunt 
cold chisel. Then drill two % in. 
holes through the tapered end, par- 
allel to the blunt edge of the point 
and not less than 1% in. from the 
edge for the nearest one and another 
about the same distance above it. 
Starting at the upper hole, thread a 
piece of about No. 18 soft iron wire 
through it, and down through the 
hole nearest the point, allowing 
about 6 in. to project beyond the 





Insert the nipple 
in the hose, place 
the hose in the 


vise with one end __4———ailR_ HOSE 


WIRE END IN VISE 
Pa NIPPLE 





of the soft wire 
held securely. 








Next, thread the 
other end of the 
wire through the 
two holes in the 
hammer handle 
and start wrap- 
ping. The author 
guarantees that 
this hose-to-nipple 
joint will not come 
loose 
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Two x IN. HOLES 


18 GA. WIRE 





HAMMER 
HANDLE 








point, and some 30 in. out through 
the upper hole. 

With the nipple properly prepared 
and inserted in the hose, clamp the 
hose end and the short end of the 
wire in the vise, allowing approxi- 
mately 2 in. of the hose to project. 
Now holding the long end of the 
wire up alongside the handle of the 
tool to provide friction, wind the 
wire tightly around the hose and 
nipple till a band perhaps an inch 
wide is formed. Next, twist the ends 
of the wire together, bend over and 


imbed the ends into the rubber of 
the hose and you have a real joint 
that will stay till the materials wear 
out. At first be careful that you do 
not cut the hose too much by over- 
pressure of the wire. The beginner 
nearly always breaks some wire by 
sheer overstraining before he learns 
how easy it is to put on too much 
pull. With a little practice a smooth, 
tight joint can quickly be made, one 
that is smoother on the hands than 
most and can be put on anywhere 
there is a vise and a few hand tools. 

















Why Insulation 
Failures? 


In tHE November issue of PLANT 
ENGINEERING, M. MacDonald posed 
the following problem: We have a 
100 k wd-c 250 v generator feeding 
a direct current system on which we 
operate 3 cranes, magnets, magnetic 
pulleys and chucks. We operate an 
ungrounded system with 10 circuits 
emanating from a central distribut- 
ing center. Our crane magnets are 
controlled by automatic controllers. 

Trouble has been experienced 
with insulation failures in interpol> 
coils, controller fingers, control coils 
and cable feeders, all failures going 
to ground. Our direct current sys- 
tem is an ungrounded system which 
we prefer as we can operate tem- 
porarily in cases of a single ground. 

We have used Thyrite arrestors as 


surge protectors on some contactor 
coils, discharge resistors on all of 
our magnets and we still are plagued 
with insulation failures to ground. 
There have been no direct shorts on 
our system. Ground indicator lamps 
are used to indicate a system ground 
and in some cases these have been 
blown apart due to a surge condi- 
tion. 

We would like to know of the ex- 
periences and corrective measures 
taken to prevent the reoccurrence of 
this trouble by your many readers. 
We have considered the use of 
grounding resistors, low voltage 
surge arrestors and capacitors but 
have not contacted anyone with ex- 
perience in application of such de- 
vices for our apparent trouble. 
Contributed by 
E. H. Frederick 

THE Most probable cause of Mr. 
MacDonald’s difficulty is, I believe, 


a combination of circumstances. 
With many inductive devices, such 
as solenoid coils or brake coils in the 
circuit, surges in voltages will occur 
as these devices are de-energized, 
even though discharge resistors of 
proper value are used. 

Ordinarily, these voltage surges 
(using discharge resistors) would 
not exceed. twice normal voltage, 
which potential any insulation in 
good condition should easily with- 
stand. If the insulation to ground 
is weak because of a deposit of con- 
ducting or semi-conducting, dust 
corrosion or overheating, break- 
downs are very like to occur. 

The following steps are recom- 
mended to remedy the situation: 

a. Check all insulation with a 
megger to locate probable trouble 
spots. 

b. Clean up any deposits of dust 
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Your Plant may be 


SQUARE? 



















Regardless of size or shape THERMOBLOC 


unit heaters will answer your heating requirements 


This new, revolutionary unit heater, delivering 550,000 b.t.u.'s, is adaptable to any 
heating problem. Where larger areas are involved, several units may be installed 
at strategic points, approximately 100 feet apart. 

THERMOBLOC is only 30” in diameter at its base and operates at an efficiency 
of 82%-86%. A diffusion of 360° permits placing the heater in the center of the 
room. Where more than one is required, or where it is necessary to place units against 
a wall, one or more outlets may be closed, to provide directional flow. Outlets may 
also be ‘‘piped” to private offices or other rooms in the plant that do not require the 
full heating capacity of the unit. 

The flexibility of installation available with THERMOBLOC unit heaters makes 
possible a variety of solutions to any heating problem. Small space factor, high 
output, above average efficiency, draft-free circulation and adaptation as a circula- 
tor of cool air, taken from the floor level and delivered to working level in the 
summer, gives all that is desired in a heating unit for your plant. 

Do you need more boiler capacity? Increase it by handling your heating and 
drying load with THERMOBLOCS. Write or mail coupon for Bulletin #300. 


These floor plans illustrote method of THER 
MOBLOC instollation, depending on size 
of plant. THERMOBLOC moy be placed 
ogomnst the wall or even in o corner 


THERMOBLOC DIVISION Thermobloc Division 


cL kee 
PRAT-DANI ihe fo hve eth 
CORPORATION 


I would like to have further information on the New Thermobloc 
72 Water St., E. Port Chester, Conn. 


Unit Heater. My heating requirements are sq. ft floor space 


NAME 
COMPANY 








a 





ADDRESS 
nenanmananenenenanenenenenmnenenenenen eseaenenanae 
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or evidences of corrosion or over- 
heating LINE LINE 





c. Make sure proper values of ae LI] 
discharge resistors are used with 
each device, so that voltage surges 
are kept to a minimum value. 
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Brain Teaser = y 
Contributed by 
J. M. Carter A 8 
Tue aNswers of Messrs. Dodds 
and Ryan to the August, 1948, A—Shows a parallel test with load still connected to the fuse. The light indicates 
seven-wire conduit question look 4 'yjown fuse. B—Load removed from fuse; light indicates good fuse. C—Load 
rather like tedious procedures to me. removed from fuse; light indicates Fuse No. 1 is good 
In fact, maybe they ny sign 
the conductors as outlined, but ? ’ sta: 
don’t believe I could. The following Locating the of the fuse and ng od sn of the drai 
steps look much simpler. 66 33 tester grounded to the fuse box or pee 
In manhole A, I would hook the Out” Fuse — ground. y test indicates by age, 
+. ighting on good fuses. an 
battery to any two of the wires, Contributed by “When no mae wire is available, — 
grounding one side to the pipe, aS syowara Podell he “ heck” hod be clud 
shown in Fig. 1. Four of the remain- . b a a met a 88 
ing five wires would be twisted to- Tue OCTOBER ISSUE answers a re- 3 — - = — in ." This — incr 
gether in pairs as shown. The open ply to E. W. who asked about locat- 4.0" 10 rf a canes cee 4 ve i 
wire and the two connected to the ing the blown fuse on a three phase he to is no longer connected to 
battery could be numbered right line. E. W. also inquired as to * ‘All of th b ‘Il indi 
away. Call the open wire No.1, the whether he should make one of the nl Wi o i — One 
one on the grounded side of the bat- three fuses smaller than the other T _ Pes =. th ,~ switc Ng f well 
tery No. 7 and the other No. 2. two, in order to be able to depend *€Sting with the fuse — , 2 
Taking the bell to manhole B, I on the smaller fuse blowing on over- CW ae — : f th 
would locate two wires which would loads. Mr. Davis in his reply gave 4000 ¢ ee ayy —— ‘tae e h od 
ring the bell. The one common to an interesting answer but the fol- : ~— ——- smailer than the < - 
the pipe would be No. 7—the other lowing comments may be in order tha ™ Seer ame it ma ane en mn be 
No. 2. The last named would be for others in the same situation. cok ee roy or t ¢ _ to be 
connected to one of the remaining In some cases it is possible to lo- a ” owill so that ~~ of the three 
five (No. 3 as shown at “a”—Fig. cate the blown fuse by an indicator eg Pe P sg = py oe 
2). Then the wire which rang the in parallel to the fuse, as Mr. Davis wag h e other two. 100. oa: ca 
bell with No. 7 would be numbered suggests and as shown in A. Under on ~esongl os ey ly 60 wit 
4. Next No. 7 would be connected other circumstances, a parallel in- Putti — oy me } me a tone 
to one of the remaining three wires, dicator will not light up at all. 90. om "F —_ -s me on a 
called No. 6, (connection “b” Fig. The parallel indicator will only cng | 60 poses f not a 
2) and No. 5 found the same way. light up on blown fuses when the sarong A _ heh use to li one Se 
The dead wire would, of course, be load remains connected through the The is on the heaviest line. one 
No. 1. fuse. However on motor circuits, 5 t os — > ang sta 
Leaving connections A and B in- _ the blowing of one of the three fuses eet - =", “ h id the cause 0 = 
tact, I would then return to manhole _ generally creates an overload on the -"~ bate e, and that is quite a story ant 
A. The four unindentified wires other two fuses, so that the starter ‘'” ‘S®™: 
could each be No. 3, 4, 5 or 6, except relay opens up the circuit on all fiel 
o No. 6 — is er Pig — — and stops the ——- 3 
the grounded wire is located, the nder this case, no current wi eq 
one which had been its mate is_ travel through any of the fuses and h ence — 2 ay —_ mA - ta 
known to be No. 5. Wire No. 3 can it is necessary to test in a different 0 — . Ar 7 mr in * ° eqi 
be distinguished from No. 4 because fashion. res ag a ned see la See bo 
No. 2 and No. 3 are common conduc- B illustrates testing where no load 9 P1C10M Snou d be soaked with kero- me 
is on the circuit. One side of the ‘¢™® allowed to dry, and then = 


tors. No guess work—a minimum of 
“cut and try.” 


tester is connected to the load side 
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This drawing shows how J. M. Carter would solve the Brain Teaser. Mr. Carter 
thinks the Dodds-Ryan Methods were too tedious 


painted with whitewash. The white- 
wash should be allowed to dry before 
giving the engine or other machine 
part a trial run of average duration. 
These cracks, if they exist, will be 
disclosed by the oil emerging from 
the crack and staining the white- 
wash. 


DEFT FINGER work is necessary in 
feeding anything thin and light to 
machine. In one plant there is a 
small tin pan attached to each ma- 
chine. The pan holds a_ rubber 
sponge soaked in glycerine. The 
operator dips his finger tips into 
the sponge whenever his hands be- 
come too dry for efficient feeding. 
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WHAT'S NEW? Here industrial ingenuity is summarized for your quick review. 
If you want additional information or have questions on specific applications 
use the addressed no-obligation, no-postage card between pages 18-19 and 50-51 


Small Steam Trap 


A new, small steam trap in the 

company’s steam specialties line, 

the No. 070 steam trap. De- 
signed particularly to meet needs for small- 
er capacity steam traps, this new trap fits 
standard applications wherever small 
drainage is a problem. Available for pres- 
sures from 0 to 150 psi, this new, small 
trap was especially‘ built for small drain- 
age jobs where condensate loads are light 
and conditions call for the economy of an 
inverted bucket trap. Special features in- 
clude: renewable seat—easily removed for 
servicing; seamless deep drawn, stainless 
18-8 bucket—no welds; oversized ports— 
increased flow capacity; wear-resistant 
Anum-Metl valve and seat; and Hi-Cap 
orifice for greater capacity. No special 





engineering experience is necessary to in- 
stall this new trap and its manufacturer 
guarantees it against defect in material 
and workmanship for one year. This guar- 
antee also covers Anum-Metl valves and 
seats which are guaranteed leakproof for 
one year. The trap was subjected to rigid 
field tests in its development stages. Some 
of the manufacturer’s recommended appli- 
cations include laundry and dry cleaning 
equipment such as pressing machines, 
tumblers, dryers; industrial unit heaters 
(up to 150,000 btu); kitchen and restaurant 
equipment such as coffee urns and steam 
tables; hospital equipment such as steri- 
lizers and autoclaves; tire recapping equip- 
ment, and other small drainage applica- 
tions. Strong, Carlisle & Hammond Co. 


New Unit Heater 


Deliveries are now being made on 

2 this new Series R unit heater. 
Modern cabinet design and vari- 

able fan speed adjustment make the new 
Series R unit heater especially suitable 
for a quiet office, and other such applica- 
tions where low noise levels are essential. 
Adjusted to a higher speed, the Type R 
unit heater produces ideal heating capaci- 
ty for any commercial or industrial appli- 
cation. Heating element is non-ferrous, 
consisting of copper tubing and aluminum 
fins. Element is of the hairpin circuit 
type, with supply and return headers on 
ne end, and return bends at the opposite 
end. Suitable for steam or forced hot 
water circulating systems. Where desired, 
he Series R unit heater can be equipped 
vith an air filter, located beneath the 
eating element to filter air entering the 
lement. The new heater: is available in 
our sizes, with one, two, three, four or 
ive fans. Fans are forward-curved type, 
lesigned for operation at low tip speed. 
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Fans are supported from rubber-mounted, 
graphite packed sleeve bearings. The stand- 
ard motor for Series R unit heater is re- 
silient-mounted, constant speed type op- 
erating at 1725 rpm, V-belt drive with 
variable pitch motor sheave permits 30 
per cent change in fan speed. Warren 
Webster & Co. 


Fire Truck 


An entirely new type of fire 

3 truck has been designed. This 
fire truck, the first to use dry 
chemical as the primary extinguishing 
agent, provides maximum protection for 
airports, oil refineries, chemical plants and 
other installations where severe flammable 
liquid fire hazards exist. Twenty-eight 


hundred pounds of dry chemical and 250 
gal of water are carried on the —- 
Fully loaded, the vehicle weighs 21,500 1 

in. wide and 21 ft, 6 in. as. 


It is 9534 





Cab height is 8 ft, turret height 10 ft 6 in, 
This new fire truck has four wheel drive, 
five forward speeds and one reverse. Maxi- 
mum governed speed is 62 mph, although 
the governor can be removed if greater 
speed is desired. Four extra compartments 
on the sides of the truck house accessory 
= and rescue equipment. Ansul Chemical 
o. 


Motorgears 


An axial air gap motor, recently 

4 announced, is now available as a 
motor reducer. The outstanding 

feature of the unit are space and weight 
reduction, the motor being less than half 
the size of the conventional: type motor 
and weighing less by approximately one- 
third, yet retaining all the necessary char- 
acteristics of sturdiness and power re- 
quirements. As a consequence of its in- 
herent design, the new motorgear with 
axial air gap motor, says the company, is 
@ most compact gear motor. Available in 
ratings from 34 to 10 hp, these units are 
symmetrical in design with no separate 
right-hand or left-hand assemblies. The 
motor may also be removed from the gear 


housing and run separately. This new 
motorgear employs two ratios of single 
helical gears with hardened and accurately 
shaved teeth arranged in simple gear trains. 
Another feature is that the motor and gear 
shafts are parallel, with the centerline of 
the motor coinciding with the centerline 
of the low speed shaft. The motor shaft 





rotates on ball bearings, while the- gear 
shafts are mounted on tapered roller bear- 
ings. The high speed pinion, mounted on 
the motor shaft extension close to a 
double row ball bearing, reduces deflection 
of this overhung pinion to a negligible 
minimum. The bearings on the low speed 
shaft are over-size to allow for a generous 
amount of outboard pull from a sprocket, 
gear or pulley that may be mounted on 
this shaft. Fairbanks, Morse & Co. 


Hi-Speed Grinding 


A new contact wheel—the first 

5 designed for heavy grinding with 
abrasive belts at speeds of 10,000 

surface feet per minute or more—has been 
announced. Major advantages cited for 
belt grinding with the new roll, called the 
“K” contact wheel, are faster and cooler 
stock removal, lower production cost, and 
chatter-free grinding. It can be used at 
the maximum speeds of modern equip- 
ment. The combination of the high speed 
and the new wheel design enables abrasive 
belts to remove heavy metal stock faster, 
to perform better-finished snagging, and 
to eliminate frictional heat problems. 
Used in production for over two years in 
test areas, the “K” wheels have proven es- 
pecially valuable in heavy stock removal, 
such as grinding gates and flashings on 
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castings, cutting down welds and grinding 
through scale on forgings. Minnesota Min- 
ing & Mfg. Co. 


Swivel Hanger 


Industrial lighting installations 

6 often employ the use of extra 
heavy fixtures which require a 

properly anchored swivel attachment to 
assure positive safety and carry the neces- 
sary weight. Type “SSH” Safety Swivel 
Hanger just announced, meets these condi- 
tions as the weight of the entire sus- 
pended unit is born by a fixture stud in- 
stead of relying upon the screws and 
screw ears of the box or ring for support. 
This hanger is furnished complete with a 





steel plate to serve as a cover for either 
the 4 in. octagonal boxes or concrete 
rings. This hanger is supplied with either 
16 in, or 34 in. hub for pendant fixtures 
and the one style is supplied without the 
extension piece and is therefore recom- 
mended for use on 1-42 in. deep or 2-1% 
in. deep 4 in. octagonal outlet boxes. This 
same swivel hanger when supplied with an 
extension piece can be used on Appleton 
concrete rings measuring from 2-42 in. 
deep to 4 in. deep when these concrete 
rings are supplied with the regular bottom 
plate having %g in. stud. Appleton Electric 
Co. 


Sink Line Cleaner 


Retaining all of its exclusive fea- 

tures, this new Model 600 Elec- 

tro-Rod has added a number of 
major improvements which make it more 
efficient and easier to use. It embodies a 
new and more powerful reversible motor 
with new gear train mounted on hardened 
and ground shafts rolling in needle bear- 
ings—new ball-thrust bearings—3-conduc- 
tor cord providing ground wire—new off- 
on switch for greater safety from shock. 
New patented cable container has push- 
button controlled tilting. A touch of the 
finger tilts container at any desired angle 





to cleanout and has a capacity of 100 ft 
of 4% in. sewer cable, Cable is especially 
coiled and re-inforced with inner cable to 
withstand added torque of motor driven 
machines. The motor unit is easily de- 
tachable and when removed it is an ex- 
cellent slow-speed drill when used with 
carbide tips for drilling clean sharp holes 
in tile, slate, mortar, etc. When used with 
a carborundum cutting disc and arbor bit 
it is ideal for cutting and removing dam- 
aged tile from walls, floors and ceilings. 
Spartan Tool Co. 


Voltage Testers 


Two new voltage testers, one de- 

8 signed expressly for high fre- 
quency alternating systems and 

the other for the new low voltage systems, 
have been announced. The high frequency 
alternating system tester operates on sys- 
tems ranging from 110, 220, 330, 440, to 550 
v. ac, 400 cycles and 30, 60, 90 and 120 v. 
dc. The low voltage tester is designed for 
systems ranging from 12, 24, 36, 48 and 60 
v, ac,—60 cycles to 10, 20, 30 and 40 v. dc. 
All the company’s voltage testers have 
been redesigned for streamlined appearance 
and to previde better protection to lead 
wires and longer life for the unit. A new 
style rubber lead protector replace the old 
style spring guard for the test leads. The 
one piece fiber tester body remains un- 
changed, assuring extreme ruggedness and 
electrical protection for the user, even 





under moist conditions. The sharp spear 
points allow the operator to pierce the in- 
sulation for voltage ratings without damag- 
ing insulation. Square D Co. 


New Arc Welders 


A new group of a-c and d-c arc 

© welding machines have been in- 
troduced as a companion line to 

Murex electrodes and M & T welding ac- 
cessories. A-c unit features include built- 
in power-factor corrector, fingertip, stepless 
current control; fan-forced ventilation; 
wide current range; moderate open-cir- 
cuit voltage operation. Units are of the 
transformer type, available in 159, 200, 300, 
400, 500 amp capacities. These units also 
provide instant plug-in, plug-out of elec- 
trode leads by taper-type connector. Lead 
interchange is avoided by a permanent 
work lead connection. Running gear is 
available where portability is required. 
Major design feature of all d-c models is 
a one dial simplified control panel. The 
panel carries a series of well-marked out- 
lets, each one for an electrode of different 


diameter. Operator simply plugs into 
proper outlet, then dials for any required 
minor adjustment in current. ‘otor- 


driven d-c units are available in 150, 200, 











300, 400 amp capacities in new compact 
3600 rpm model and in conventional 1750 
rpm type. Engine-driven welders include 
200 amp units powered by air-cooled Wis- 
consin engines, and 300 and amp sets 
driven by Chrysler industrial engines. 
Metal & Thermit Corp. 


Control Valve 
A new, rotary type valve to pro- 
vide maximum efficiency on hy- 
draulic controls for Reeves 
variable speed transmission is now avail- 
able. The new valve is an exclusive fea- 
ture of the company’s hydraulic control 
which, applied to the transmission, per- 





mits entirely automatic speed regulation 
for synchronization of different machines 
and separate sections of a single machine; 
maintenance of control tension and uni- 
form peripheral winding speeds; and main- 
tenance of uniform pressure, weight, 
liquid level, temperature and other vari- 
able elements. Extremely simple in design 
and with few moving parts to wear, the 
valve is actuated with only four ounces 
pressure. Its stem is mounted on ball 
bearings to assure smooth operation, with 
minimum friction or “drag’’, Because of its 
rotary design, eliminating lateral motion 
of the stem, the new valve can use to full 
advantage a tight-fitting, cup-type oil seal 
which prevents oil leakage around the 
valve stem. The new valve is being in- 
stalled on all the company’s variable speed 
transmissions, replacing the stem type 
valve previously used. It also is available 
for replacement on transmissions now in 
service. Only two sizes of valves are re- 
quired to fit all Reeves transmissions using 
hydraulic controls. Reeves Pulley Co. 


Paint Can Holder 
ly designed top and bottom 


Il covers intended to clamp over 
any standard five-gallon paint container 
by means of three wing nuts. The base 
and cover assembly are made of light 
weight cast aluminum and comes complete 
with gage, regulator and safety valve. Paint 
outlets are designed to fit standard spray- 
ing equipment. Silver-King Corp. 

(Continued on page 49) 


This device consists of a special- 
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30-YEAR OLD 
MONEL PUMP RODS 
OUTLAST OTHERS 

9 TO I 





L. the basement power plant of a large building 
in New York City, two pumps work side-by-side. 

Both pumps handle a sump mixture of gritty ash- 
quenching waters, polluted waters from ground seep- 
age, corrosive waters from coal drainage. 

Identical service...but their maintenance stories 


are far from identical! 


In 1918, MONEL* rods were installed in the first 
pump, a Fairbanks-Morse. These rods are still giving 
perfect service today, thirty years later. 

The second pump (not a Fairbanks-Morse) origi- 
nally had bronze rods. In the first ten years of service. 
these rods were replaced three times. In 1935, MONEL 
rods were installed. They have been giving perfect 
service ever since... for thirteen years. 

The chief engineer says of the MONEL rods: “In 
my opinion, they will last as long as the pumps.” 

This is a story worth remembering next time you 
need pump rods, new or replacement. For when you 
specify MONEL, you get a “task metal”... one that is 
rustproof, corrosion-resistant, stronger than structural 
steel, hard, tough, yet readily machinable. 

If your problem involves corrosion or excessive 
wear of working parts, why not write to Bob Johnson 


of INCO? He may be able to help you find a solution. 


“Reg. U.S. Pat. Off. 





Fairbanks-Morse sump pump. The 30-year 
old MONEL pump rods have never been 
replaced or reground, show very little 
wear, and seldom need repacking. 





---FOR MINIMUM MAINTENANCE 


EMBLEM f OF SERVICE 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5,N.Y. 
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AY Traps 
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dy temperature: —Glob 
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Power Station 


“A great many YARWAY Traps are 
used here and have been very success- 
ful... some of these traps have been 


in use since 1939 and have given 


absolutely no trouble.”— Herkimer 
Municipal Power Station, Herkimer, 


N. Y. 


ORDER YARWAY TRAPS FROM 
YOUR NEAREST MILL SUPPLY 
DEALER. FOR NAME AND FREE 


TRAP BOOKLET, WRITE. ee 
% 


YARNALL-WARING COMPANY 


Cleaning. Plant 
alled the YARWAY 


ae as we inst 
As soon then, when 


trouble ended. Since 
pr pete gave trouble, we put 1 
YARWAYS and they always did a —_ 
better job Now we use all YARWA 
traps,” says Mainte 
ce mid-western cleaning firm. 


SPEAKING OF 


ACTUAL SIZE 


“ TRAP 


nance Engineer of 


145 Mermaid Avenue, Philadelphia 18, Pa. 


“Coal bill last winter was $5,000 
lessthan previous winter. Didn’t know 
whether they could give YARWAY 
Traps all the credit, but they were 
entitled to a big share of it.”"— Meyers 
and Santman (Greenhouses), Wynd- 
moor, Pa. 











YARWAY IMPULSE STEAM TRAP 
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CHECK that Electrical System 
for ACCIDENTAL GROUNDS 


Dangers of accidental grounds .. . How presence of a ground can be 


detected . . 


. Detection of grounds in d-c systems. . 
a-c and low voltage three-phase methods of detection . 


. Single phase 
. . Cautions 


to be observed . . . Short circuiting a system can be bad business 


By R. LOEWE, Switchgear Section, Allis-Chalmers Mfg. Co. 


NEGLECT a scratched finger and 
it may prove harmless; often 
it leads to serious trouble. Neglect 
serious accidental grounds on elec- 
trical distribution and generating 
systems and the same risk is in- 
volved. 

The first ground occurring acci- 
dentally is, by itself, not harmful. If 
a second ground occurs, and is on a 
different phase or polarity, it short 
circuits the system. Learning as 


. soon as possible that the first ground 


exists is the safe way to avoid 
serious troubles and shutdowns. 


Spotting a Ground 


The presence of a ground can be 
detected and indicated in various 
ways. Indication can be given visu- 
ally by lamps or meters to show the 
phase or polarity in trouble. An 
alarm alone will not give this infor- 
mation. By combining the two, a 
remotely located alarm can give the 
warning while the indicating system 
simplifies tracing. In unattended lo- 
cations this is very desirable. Main- 
tenance and operating personnel at 
a distant point can learn of trouble 
as soon as it occurs. Once their at- 
tention is gained, they can check 
the indicating system to locate the 
grounded line. 

Ground detection systems vary 
greatly in cost and complexity. The 
selection depends on the amount of 
information required, and the reli- 


RESIS TANCE 


OPEN CONTACTS 


ability and type of system, and the 
number of phases if alternating cur- 
rent is involved. The system should 
be as simple as possible with a mini- 
mum of parts involved for trouble- 
free operation and easy maintenance. 

In general practice, two or more 
lamps or voltmeters are used to 
show the magnitude of line to neu- 
tral voltages. A ground will un- 
balance the two voltages and reveal 
itself; the degree of unbalance will 
indicate how solidly the system is 
grounded. Many grounds start with 
relatively high resistance but as 
time passes, it may drop to much 
lower and dangerous values. 

A system of this type will enable 
an engineer to predetermine, in ef- 
fect, the degree of accidental ground 
that can be tolerated before action 
must be taken. In some cases this 
can be valuable information. 

Most of the common methods for 
ground detection and some of the 
more uncommon ones are shown in 
the accompanying drawings. They 
are arranged by methods under the 
type of power system to which they 
apply. The symbols used in Figs. 2 
to 4 are shown in Fig. 1. 


For d-c Systems 


Several schemes for direct cur- 
rent systems are found in Fig. 2. 
Methods A, B, C, and D use two 
lamps, each lamp must be rated for 
the total line-to-line voltage. Nor- 


mally they will glow with very sub- 
dued brilliancy because each will 
have half of the normal voltage 
across it. The midpoint between 
lamps is grounded either directly or 
through a pushbutton. With method 
A, a ground will be indicated by 
one lamp being dark and the other 
at normal brilliancy; the dark lamp 
indicates the grounded polarity. In 
B, a ground will be revealed in the 
same way when the button is de- 
pressed. Method C is the same as 
A except that it is possible to see if 
a lamp has failed or if a ground ac- 
tually exists. Depressing the button 
should cause both lamps to glow 
dimly if the system is not grounded. 
In D, a double contact button is 
used; both lamps are then normally 
dark. 

Voltage relays are used in meth- 
ods E and F to operate a remote 
alarm. Both relays have equal volt- 
ages when the system is under- 
grounded. In E, the relays are over- 
voltage relays. A ground will apply 
line-to-line voltage across the relay 
connected to the ungrounded line, 
closing its contact to ring the alarm. 
Method F uses undervoltage relays. 
A ground will cause the relay con- 
nected to the ground line to lose its 
voltage, close its contacts and ring 
the alarm. 

Visual indication is provided by 
voltmeters in G and H. In G, both 
will read half of the line-to-line 





Fig. 1. The various symbols used in the following drawings are explained here 
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Fig. 2. Ground detector diagrams shown in this drawing represent several vari- 
ations suitable for low voltage, direct current applications. 
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are the simplest for this type of system. 


These applications 


voltage. When a ground occurs, the 
meter on the grounded line will de- 
crease and the other increase. Meth- 
od H has only one voltmeter. No 
reading is obtained until the system 
is grounded. Switching from one 
line to the other will reveal the 
grounded line because of its lower 
reading. 

A flow of ground current is de- 
tected by a milliammeter in method 
I but not the polarity grounded. To 
protect the meter against excessive 
current, resistors large enough to 
limit the current through the meter 
to a safe value must be put in series 
with the meter. 

Methods J and K have current 
sensitive relays to operate an alarm. 
In J, a relay replaces the meter of 
method I and sounds the alarm but 
does not indicate the polarity. With 
K, two similar current relays with 
their contacts in parallel give the 
alarm. The pickup point for the re- 
lays must have less current than 
that which normally flows through 
the two in series when no fault 
exists. With a ground, the relay con- 
nected to the unfaulted line will 
close and ring the alarm. 


Single Phase a-c Methods 


The various methods for ground 
detection on single phase alternating 
current systems are given in Fig. 3. 
Methods A to K apply and perform 
in the same way as outlined for ap- 
plication to direct current systems. 
In L, M, N, and O, static capacitors 
are used for coupling devices and as 
voltage dividers instead of resistors. 
Method L has a milliammeter to in- 
dicate the existence of a ground but 
not the grounded line. In M, two 
neon bulbs are added to L to in- 
dicate the ground. The bulb on the 
grounded line will be dark, the 
other will be at full brilliancy. 
Method N replaces the milliammeter 
in L with a current sensitive relay 
to sound an alarm without indicat- 
ing the faulted line. Method O is 
the same as N except that neon 
gg are used to indicate the faulted 
ine. 


Low Voltage 4-Phase 


Figure 4 shows the methods of 
Fig. 3 extended to three-phase al- 
ternating current systems under 600 
v; the same comments apply. 

These many suggested methods 
may lead to other variations. From 
their division according to the type 
of power system and the number of 
phases, additional combinations can 
be derived with a little ingenuity to 
meet any requirement for ground 
detection on normally ungrounded 
systems. 

Where the choice must include an 
alarm, a relay, either current or 
voltage, must be in the system se- 
lected. Indication of the faulted line 
can be provided by lamps or volt- 
meters. Lamps are less positive be- 
cause if one should burn out, the 
results would be erroneous. Volt- 
meters offer a more accurate indica- 
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tion both of a fault and the degree 
of grounding. Where cost is not too 
important, they are the more desir- 
able. Voltmeters can be standard or 
have special scales marked to in- 


When coupling condensers are 
used, they may be either standard 
capacitors or made up of a layer of 
foil embedded in a standard section 
of bus insulating tubing of the type 


Some of the methods that have 
been discussed have obvious limita- 
tions. But by studying the circuits 
and their explanation, the power 
system operator should be able to 
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Fig. 3. Ground detection 
arrangements for single- 


phase, alternating currents 
of 600 v or less are mostly 
simple extensions of meth- 
ods recommended in Fig. 2 
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Watch Those Belt Drives! 


Pulley and sheave sizes have everything in the world to do with efficient 


By HERBERT BOUTON 


FULLY 95 PER CENT of the plants 
that the writer has visited in 
many years of active engineering 
work have been excellently run. 
Perhaps this very fact makes the 
poorly-operated plants seem, by 
comparison, much worse than they 
are. Mechanical power transmission 
practice may vary widely and it is 
in this phase of plant operations that 
many weaknesses show up. 

One horrible example which I 
noticed recently was in a tire plant. 
Four machines were used for wrap- 
ping paper tape around the finished 
tires. All of them were driven from 
an overhead line shaft which was 
powered by a belted motor in the 
usual manner. When each tire wrap- 
ping was completed it was necessary 
to stop the wrapping machine so that 
the tire could be removed and an- 
other tire placed on the machine. 


Table I. Belt speeds in feet per minute 
for different pulley diameters and 
speeds in rpm 


PULL LOAD MOTOR SPEED 





and effective belt drives . . 


. Good examples of bad pulley and sheave 


sizing are described here . . . Tables of American Leather Belting Assn. 
can be used as guide in selection of proper pulley and belt sizes 


Then the wrapping machine was 
accelerated to full speed. 

These acceleration demands, often 
repeated, threw a heavy load on the 
main motor belt driving the line 
shaft and the belt was unable to 
handle the load. Most of the motor’s 
power was expended in screeching 
and whining of the belt as it at- 
tempted to accelerate to full speed. 
It took only a few minutes time to 
find out that the pulleys were much 
too small for the demands placed on 
them. 


Use Recommended Sizes 

There is no excuse for any me- 
chanic or foreman being unable to 
find out what size pulleys should be 
used on given motor drives. The 
Engineering Committee of the 
American Leather Belting Assn. lists 
recommended pulley sizes which are 
the smallest diameters that should 
be used to obtain given belt speeds 
in fpm at various motor speeds. 

Nearly all unsatisfactory belt 
drives get that way because one of 
the pulleys—usually the driving 
pulley, is too small. Therefore, the 
first step toward getting a good drive 
is to select a driving pulley large 
enough for the job. The slower a 
belt runs the tighter it must be 
kept and the tighter it is the more 
pressure is put on the bearings. 
There is, consequently, more rapid 
belt stretch. So, if small pulleys are 
used, then wider belts and higher 
bearing pressures will be required 
and difficulty may be encountered 
through bending of the motor shaft 
or heating in the motor bearings. 

Small pulleys do not have as much 
leverage over their loads as do the 
larger pulleys and the belts as a 
consequence are more likely to slip 
at starting or under heavy load. 
This is what was happening on the 
tire wrapping machines. It stands 
to reason, therefore, that good prac- 
tice would call for the use of pulleys 
larger, if practical, than the ALBA 
recommendations. The accompany- 
ing Table I shows belt speeds in fpm 
for various pulley diameters and 
rpm. 

Analysis of the belt on the tire 
wrapping machine showed the belt 
to be a 4-ply canvas, 6 in. wide belt 
operating at around 2700 fpm, far too 
slowly to give the best results. New 
pulleys, which would give approxi- 
mately 5000 fpm belt speed, and an 
endless double leather belt were 


specified. This speed was crowding 
the high side just a bit but the load 
on the belt at periods of acceleration 
was so heavy that the high belt 
speed was considered justified. 

Following a test run of two weeks 
the set-up was again inspected. The 
combination of a sufficiently heavy 
belt, and pulleys which were large 
enough to produce the desired belt 
speed,. had resulted in an output 
which tripled that preceding the 
change. 

Another misapplication of belts 
was found in the same plant. A few 
small machines in one room were 
set up to drive from an overhead 
line shaft which was powered by a 
motor driving the shaft through a 
flat belt. The set-up, as originally 
designed and installed, was good, but 
when more machines had to be 
added another line shaft was in- 
stalled and cross-belted to the first 
line shaft. There was no good engi- 
neering reason for this other than 
a mistaken idea that some sort of 
economy would result if a new 
motor were not installed. To make 
matters worse the entire job was 
engineered, and I use the term 
loosely, by a foreman who must have 
depended completely on his intui- 
tion. The drive belt from the first 
line shaft to the second one parallel- 
ing it was doing its best but its best 
wasn’t good enough. It was shriek- 
ing and slipping and was off the 
pulleys more often than it was on. 
Analysis of the drive showed it was 
running a belt speed of around 1100 
fpm on 14 in. pulleys mounted on 
each shaft. As the motor had ample 
capacity and as the final speeds of 
the production machines were right 
it was easy to see that the fault lay 
with the size of pulleys. 

Get High Speed 

In this department there was suffi- 
cient clearance to double the size of 
the pulleys so 28 in. pulleys were 
installed on both shafts thereby in- 
creasing the belt speed to 2200 fpm. 
Had the demand been any greater it 
would have been necessary to install 
a separate motor for each shaft be- 
cause the ceiling clearance could 
not have stood pulleys of much 
greater diameter. According to the 
American Leather Belting Assn.: To 
figure a belt drive from either a line 
shaft or an engine or for any pur- 
pose other than a direct electric 
motor drive choose a driving pulley 
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with a diameter which will give as 
high belt speed as possible—from 
3500 to 4500 fpm. This is the safe 
way to get a drive that will perform 
well and be cheaper, because nar- 
rower belt and pulleys can be used. 

Within reasonable limits and ig- 
noring the effect of centrifugal force, 
doubling belt speed doubles the 
horsepower a given belt will trans- 
mit, or cuts in half the stress in the 
belt for the same horsepower. Hav- 
ing determined suitable motor or 
driving pulley for your job and 
knowing the belt speed, the next 
step is to determine the proper 
thickness of belt. The diameter of 
the smallest pulley in the drive de- 
termines the belt thickness. This is 
important. The smaller the diameter 
of the pulley around which the belt 


Table II. This table can be used as a 

guide for selecting belts of correct 

thickness for various widths of belts 
and diameters of pulleys 
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bends the quicker the belt will wear 
out. So belt thickness depends on 
the diameter of the small pulley. The 
figures given in Table II show mini- 
mum recommended pulley diameters 
for various belt thicknesses. 
Another example of bad applica- 
tion of a belt drive was observed in 
a woodworking plant. Here a heavy 
surfacer or planer was flat belted to 
a 60 hp motor. The pulleys were 
located at the center of the 16 ft 
shafts. The 12 in. heavy double ply 
belt was nearly worn out but at top 
speed it seemed to be adequate if 
kept tight. At starting moment, 
however, the whole set-up was so 
inadequate that the motor often 
stalled; generally the crew had to 
help the motor get the pulley started. 
Upon checking replacement costs 
for a new belt it was found that a 
new set of V-belts and sheaves, 
properly engineered for the job, plus 
the cost of re-setting the motor 
would be less than the cost of re- 
placing the old flat belt. The sheaves 
were very nearly the same size as 
the old pulleys but, when the drive 
was started on its initial run it 
started so noiselessly that the oper- 
ator had to turn around to make 
certain it actually was in operation. 
Where the old belt had to be kept 
so tight that the tension would stall 
the motor the V-belts could be run 
at decreased tension due to the fact 
that the V-belt and sheave utilize 
the principle of “wedge action.” Thus 
the pressure of the belt tension on 
the bearings was relieved and the 
motor was able to start the load. 
Most of the manufacturers of flat 


and V-belts publish, and distribute 
entirely free of charge, engineering 
handbooks designed to aid the user 
in choosing proper drives. I know 
quite a few millwrights and fore- 
men who could use these handbooks 
to advantage. In many plants it is a 
common sight to see an otherwise 
excellent V-belt drive running with 
the belts so loose that it was hard to 
understand what kept them in the 
sheaves. This practice permits slip- 
page and resultant poor power 
transmission and rapid wear. Pivoted 
motor bases, of course, would auto- 
matically have prevented this but 
all that was necessary, in the in- 
stances noted, was to have backed 
the motor up a bit on its slides in 
order to tighten the belts to correct 
tension. 

Another bad practice in handling 
V-belts is to replace only the indi- 
vidual belts, in a multiple V-belt 
drive, that were showing signs of 
wear. All strands should be replaced 
when part of the belts have worn 
out. 

Otherwise the set is badly mis- 
matched and when tightened up only 
a portion of the set will be perform- 
ing its job. The rest of the belts will 
just be “going along for the ride.” 
The result is rapid wear on the new 
belts that are pulling the load and 
the situation is soon as bad as be- 
fore. If one strand of a V-belt fails, 
common practice is to let the rest 


carry the load until more of them 
reach the fatigue point; then the 
entire set is replaced. 

One of the worst examples of 
power transmission mis-application 
due to lack of common sense or ex- 
perience was noted recently. A 
chain drive running quite slowly on 
a heavy machine in a foundry failed 
because of too-long service. The 
drive finally pulled what was left 
of the small sprocket teeth entirely 
off the sprocket rim. One of the 
young engineers, cocky and self- 
confident, was in charge of mainte- 
nance in that section of the plant. 
He had heard of the good results ob- 
tained from V-belt drives and de- 
cided to try V-belts in its place. 

Blithely disregarding all such de- 
tails as speeds of the chain or belts, 
he instructed the millwrights to take 
off the sprockets and replace them 
with two “B” section sheaves and 
V-belts. The foreman properly pro- 
tested but was overruled by the 
youngster and the belts and sheaves 
were rigged up to run at the same 
speed as the chain drive. The fore- 
man had his brief moment of satis- 
faction when the starting switch was 
thrown and a big motor pulled those 
two little V-belts in two without 
even moving the shaft of the ma- 
chine they were supposed to be driv- 
ing at full load. The red-faced 
young engineer quickly gave orders 
to replace the original drive. 





Fork Trucks on a Holiday 


Contributed by Clark Equipment Co. 


Spectators at a 
recent sport event 
in Michigan wit- 
nessed a sight 
which might well 
be repeated at 
other outdoor 
sports events in 
the future — radio 
broadcasting from | 

the top elevation %@# 
of an industrial 
fork truck. The 
machine used was | 
a standard model 
truck needing only 
the addition of a 
pallet-type plat- 
form for the an- 
nouncers. As a 
mobile studio, 
lowered or raised 
at will, quickly 
maneuvered from 
one vantage point 
to another for in- 
terviews and un- 
obstructed obser- 
vation, the ar- 
rangement proved 
a natural, accord- 
ing to its sponsors 
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Make Your Inquiries For 
Centrifugal Pumps Complete 


Part II* Factors which must be considered when making a centrifugal 
pump installation .. . Suction and discharge conditions . . . Load factor 
... Axis of rotation .. . Driving source or power . . . Space and weight 


limitations . 


Special vs. standard equipment... 
. All have a bearing on the final selection 


rience or local conditions. . 


By IGOR J. KARASSIK and ROY CARTER, 
Application Engineers, Worthington Pump & Mach. Corp. 


PART I DISCUSSED 1. the num- 

ber of units required, 2. the na- 
ture of the liquid, and, 3. the re- 
quired capacity on the selection of 
the proper centrifugal pump for a 
given application. Part II will com- 
plete the analysis of additional fac- 
tors' which must be determined be- 
fore an inquiry for the required 
centrifugal pumping equipment is 
prepared. 


4. Suction Conditions 


Importance of correct suction con- 
ditions’ for a centrifugal pump in- 
stallation cannot be over-empha- 
sized. Unless the available net posi- 
tive suction head, NPSH, is equal 
to or in excess of that required, the 
pump would be unable to meet its 
capacity design conditions and dam- 
age would befall the pump from 
the resulting cavitation. Figure 5 
shows how suction lift affects ca- 
pacity and efficiency. 


If cold liquids are handled, it is 
therefore, necessary to know whether 
there is a head on the suction or 
whether the pump will operate on a 
suction lift and if the latter, what 
will be the maximum lift. In the 
event that the liquid is hot or under 
a pressure corresponding to or near 
its vapor pressure, the pump must be 
installed with head on suction and 
the available submergence must be 
made known. In all cases, it is ad- 
visable to determine separately the 
static difference between the liquid 
level and the pump centerline and 
the friction and entrance losses in 
the suction piping. If these losses 
have not been determined, it will 
generally suffice to describe accu- 


* This is Part II of a three part article. 
Part I appeared in the November issue of 
PLANT ENGINEERING. Part III will ap- 
pear in a subsequent issue. Republication 
rights reserved by the authors. 

2See Table I, Part 1, page 24 in the No- 
vember issue of PLANT ENGINEERING. 

2See Match or Misfit? The Centrifugal 
Pump vs Its System by Roy Carter and 
I. J. Karassik, PLANT ENGINEERING, 
March, April and May 1948. 


rately the suction layout, listing all 
lengths, pipe sizes and valves. 


5. Discharge Conditions 


Discharge head for the design con- 
ditions should be stated with the 
understanding that it is generally 
composed of static elevation (or 
pressure) and frictional losses in the 
discharge piping and that any vari- 
ations in the static head must be 
known in order to determine the 
maximum and the minimum head 
against which the pump is to operate. 

Specifying an excessive total head 
has actually the same effect as spe- 
cifying excessive capacity. Since a 
centrifugal pump will always oper- 
ate at the intersection of its head- 
capacity curve and of the system- 
head curve a pump which develops 
an excess of head will, unless arti- 
ficially throttled, deliver capacity in 
excess of that desired. That is, its 
curve will intersect the system-head 
curve at a greater flow. 

By breaking up the discharge head 
into static and friction head, we are 
also able to tell whether the fric- 
tion losses are excessive. If the pip- 
ing to be used is too small, the re- 
quired pump and its driver will be 
more expensive than necessary and 
the cost of operation greater than if 
the proper size pipe was used. 

When the total cost involved is 
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. . Transport facilities . 





. . Location of installation... 
Special requirements due to expe- 


high and justifies an extremely de- 
tailed analysis, it is possible to de- 
termine the most economic size of 
pipe by plotting the sum of the 
amortization of initial pump, driver 
and piping cost plus the operating 
cost versus pipe sizes. 

In certain special applications, the 
pump may be required to develop, 
for short periods, discharge pres- 
sures in excess of the design condi- 
tions. A typical example is a con- 
denser water circulating pump which 
is to be installed in a system utiliz- 
ing a syphon effect. The head to be 
developed consists only of the fric- 
tional losses through the piping and 
through the condenser itself and is 
therefore of fairly low magnitude. 
However, in order to enable the 
condenser circulating pump to de- 
liver water through the condenser, 
it is necessary to prime the system, 
in other words, to discharge water 
over the syphon. The design of the 
pump must be such as to permit it 
to develop a head at shut-off con- 
siderably higher than the normal 
operating head. 

In some condenser circulating 
pump installations, the head re- 
quired before the syphon is estab- 
lished might so affect the charac- 
teristic curve which must be de- 
veloped that the normal operating 
head occurs at a point of the curve 
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where the pump efficiency is rela- 
tively poor. However, in a syphon 
system it is generally possible to 
eliminate the higher starting head 
requirement by incorporating a 
vacuum producing device. 

This device is connected to the top 
of the syphon, so that the air at the 
high point can be evacuated and the 
syphon established with the pump 
producing a head no greater than 
that required for normal operation. 
In many other cases, a little study or 
the installation of relatively inex- 
pensive additional equipment will 
often simplify a problem of this 
nature. 


6. Load Factor 


Expected load factor of the con- 
templated installation will play an 
important part in the selection of 
the best pump to be used. We have 





Fig. 6. Space saver, a close-coupled 
pump with pump and driver on a com- 
mon shaft 


already seen in the preceding article 
how it may affect the number of 
units which will best answer the 
capacity requirements. In addition, 
if the service is intermittent, it is 
unnecessary to use the most efficient 
pump available, the selection being 
generally made on the basis of least 
first cost. On the other hand, a pump 
intended for continuous service 
should be selected on the basis of 
efficiency, reliability and long life. 


7. Axis of Rotation 


While the majority of centrifugal 
pumps are horizontal units, there 
may be encountered conditions 
where a centrifugal pump with a 
vertical axis of rotation will prove to 
be more suitable. Axial-flow pro- 
peller pumps and certain mixed-flow 
type pumps are frequently arranged 
for vertical opération. This -results 
in a very compact installation and 
permits to locate impeller under 
submergence so that the pump is al- 
ways primed. At the same time, 
the. motor driver can be placed 
above the pump at a level sufficient- 
ly high to avoid accidental damage 
to the driver should the water level 
rise excessively. Sewage pumps of 
large and small size are also fre- 
quently installed in this manner. 

Vertical pumps ean be arranged 
either for wet or dry pit installa- 
tion. Since the types of pumps used 
for these two categories are quite 


different, it is very important to de- 
termine which of the two installa- 
tions is required. 


8. Characteristics of Driving 
Power 


While modern centrifugal pumps 
are usually driven by electric mo- 
tors, steam turbines or internal com- 
bustion engines, there are a great 
number of other types of drives as 
well as means of power transmission. 

A centrifugal pump may be driven 
by: 1, electric motor, 2, steam tur- 
bine, 3, gasoline engine, 4, diesel 
engine, 5, water turbine, or, 6, gas 
turbine. 

The driver may be connected to 
the pump by means of, 1, direct 
drive through a coupling, 2, flat belt 
or multi-V-belt drive, 3, gear, 4, 
hydraulic coupling, or, 5, magnetic 
clutch or coupling. 

Finally, a centrifugal pump may 
be operated either: 1, at constant 
speed or 2, at adjustable speed. 

A centrifugal pump, its drive and 
its method of operation should form 
an integral and harmonious unit. 
The specific application and service 
to which the pump is intended will 
dictate not only the choice of the 
pump itself but of its driver as well. 

The electric motor is by far the 
most common type of driver for 
centrifugal pumps because electric 
power is usually the most econom- 
ical and available source of energy. 
When steam is available at a lower 
cost than electric power, a steam 
turbine might be preferred. In many 
cases, standby pumps are turbine 
driven as a protection against elec- 
tric power failure. In some instances, 
the exhaust steam from the turbine 
is used for process work or for heat- 
ing and thus the turbine acts as a 
reducing valve to produce low pres- 
sure steam. 

Gasoline engines are used to drive 
centrifugal pumps mainly where 
there is no adequate electric power 
supply or where protection is re- 
quired against failure of the electric 
power supply. Many dual driven 
centrifugal pumps are fitted with an 
electric motor at one end and a gas- 
oline engine at the other to take 
care of economy and absolute reli- 
ability, respectively. 

Where the speed of the centrifugal 
pump is low and the horsepower 
consumption great a Diesel engine 
is often used in place of a gasoline 
engine. Diesel engines are more eco- 
nomical than gasoline engines but 
have a higher first cost. Low head 
drainage and irrigation pumps han- 
dling large quantities of water, re- 
quire slow speed centrifugal pumps, 
and large power input thus making 
the Diesel engine an excellent driver. 

Water turbine drives have a lim- 
ited application where a large supply 
of water is available as a cheap 
source of energy. As to gas turbines, 
their use is still extremely limited, 
but indications are that it will grow 


rapidly as the art of gas turbine 
design progresses. 

Direct connection between a pump 
and its driver is generally preferred. 
However, centrifugal pumps are fre- 
quently belt driven when it is neces- 
sary or desired to use a driver, such 
as an engine or electric motor, hav- 
ing a rated speed other than that 
required by the centrifugal pump. 
Such an arrangement is also used 
when space requirements make it 
impossible to connect the pump and 
its driver in tandem and when they 
must be mounted alongside of one 
another. 

Gear drivers are used to step the 
driver speed up or down for the 
same reasons that belt drives are 
used. Thus for instance, gears are 
frequently used with turbine drive 
in order to retain the high speeds 
conducive to low turbine water rates 
regardless of the low speed that may 
be required at the pump. On the 
other hand, it is quite common to 
use a separate gear between a Diesel 
engine and a centrifugal pump in 
order to step up the relatively low 
speeds of these engines. 

Hydraulic and magnetic couplings 
are mainly used in order to obtain 
variable speed at the centrifugal 
pump while operating the driver at 
constant speed. 


9. Space and Weight Limitations 


It is sometimes necessary to in- 
stall a pump in cramped quarters. 
Vertical pumps may be preferred in 
such cases, as they take up only a 
small fraction of the floor space re- 
quired by a horizontal pump of equal 
capacity. As an alternate, is is pos- 
sible to select a pump operating at 





Fig. 7. When a horizontal pump suc- 
tion nozzle points vertically downward 
it is called bottom-suction pump 


the highest speed compatible with 
the conditions of service, since this 
also serves to reduce space require- 
ments. Although the use of close- 
coupled pumps, Fig. 6, was intro- 
duced primarily from consideration 
of first-cost economy, the applica- 
tion of such pumps presents definite 
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Fig. 8. Wide pump variation may be 

obtained by means of a variable speed 

drive between the pump and a constant 
speed motor 


space-saving advantages. Finally, in 
a number of cases, the use of hori- 
zontal pumps with bottom suction, 
Fig. 7, may simplify considerably the 
problems of spacing and _ suction 
piping accommodation. 

In general, the weight of the pump 
is a matter of no special importance 
but aboard ships, for instance, light 
weight is a deciding factor. For this 
reason, it is the practice in Navy 
and Merchant Marine installations 
to use extremely high speed units 
of special design, operating at speeds 
up to 7500 rpm and generally tur- 
bine driven. The pump design itself 
is directed towards the elimination 
of excessive weight through the use 
of lighter but stronger materials and 
the cutting away of all metal which 
can be dispensed with. 

Facilities available for transporta- 
tion should be outlined if there is 
anything unusual about them. Some- 
times it is a long journey from the 
factory where a pump is built to 
the place where it is needed. It may 
be that over a part of this journey 
the transportation facilities are poor. 
Cases arise where horses and mules 
must be depended upon and where 
all freight must be carried on pack 
saddles. For transportation over 
such routes, pumps must be supplied 
light in weight and of sectionalized 
construction so that no single part 
is too heavy for horse or mule back. 

In other cases a pump must be 
brought to its ultimate destination 
through tunnels or shafts of limited 
dimensions and the pump selection 
must be made with such restriction 
in mind. All such limitations must 
be carefully listed lest a pump fully 
built and delivered part way prove 
to be undeliverable. 


10. Location of Installation 


The geographical, as well as im- 
mediate location of the installation 
has a great bearing on proper pump 
selection and on its maintenance. 

The elevation above sea level af- 
fects the pump in that there is a 
decrease in atmospheric pressure of 
about 1 in. of mercury per 1000 ft 
of elevation. At an elevation of 4000 
ft, therefore, the atmospheric pres- 
sure is 4 in. mercury or about 4.5 ft 
less than at sea level. This means 
that a centrifugal pump can handle 
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4.5 ft less suction lift than at sea 
level. 

Geographical location must also 
be taken into consideration when 
spare parts are to be recommended, 
since a pump which is to operate in 
an out-of-the-way place should be 
supplied with sufficient spares to 
avoid interruption of service if parts 
become worn and cannot be readily 
replaced. 

Immediate surroundings of a pump 
will affect the accessibility after in- 
stallation. A pump located in a 
cramped or dirty and wet, or poorly 
lighted position will surely be neg- 
lected by the operators, will not 
give satisfactory service and will be 
difficult to inspect, dismantle and 
repair. 

11. Special Requirements 

This factor must perforce cover 
a multitude of sins. It is highly im- 
portant that the pump manufacturer 
be made familiar with any special 
requirements and preferences of the 
personnel who is going to operate 
the centrifugal pumping equipment. 
Some of these preferences may 
based on insufficient knowledge of 
the most modern practices, but they 
may as likely originate from experi- 
ence with pumps operating under 
the same conditions that the new 
pumps will have to meet. Much 
valuable information may be made 
available to the pump manufacturer, 
information which will enable him 
to furnish that type of equipment 
which will give the longest and most 
reliable service. 

Customer’s recommendations how- 
ever, should be limited to the user’s 
experience with pumps operating 
under similar conditions rather than 


form a list of his preferences, lest 
such preferences result in the pur- 
chase of very special equipment. 
Whenever the manufacturer’s stand- 
ard construction can be used, it is 
preferable to specially built units, 
both from the point of view of the 
original cost and from that of ob- 
taining repair parts in later times. 

In addition, it is necessary to take 
into serious consideration the ex- 
pected ultimate life of the installa- 
tion. If the design and materials of 
construction of the centrifugal 
pumping equipment are selected on 
a life expectancy much in excess of 


Fig. 9. A large propeller type pump 
driven by an electric motor through a 
V-belt drive 


the life expectancy of the process or 
installation for which the equipment 
is intended, the original cost of the 
latter will be out of proportion. In 
other words, while it is a_short- 
sighted policy to purchase equip- 
ment with a twelve month life for 
an installation designed to last fif- 
teen years, it is just as wasteful to 
buy a pump to last twenty years if 
a temporary six month use only is 
contemplated. 
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Fig. 1. The cross-sectional diagram shows 

how engineers of the Birmingham Electric 

Co., Birmingham, Ala., use clay channel 

pipe to protect and insulate underground 
steam lines 


Fig. 2. This photo shows how the chem- 
ical-resistant channel pipe is grouted with 
mortar to structural tile sidewalls set on a 
poured base. This forms a tunnel for the 
magnesium jacketed steam lines. Damp- 
ness from the earth is warded off by the 
clay pipe and it can quickly and easily be 
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removed to provide quick access for repair 
or inspection of the steam lines 
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Cable—Testing, Installation — 

Replacements; Grouped 
Calculating Belt Load for Beating | 

Sizing 





Sept. 
Brushes Descale Conveyor Chain..June 


Vv. 





Calculations Easy, 





Duct 
Calculus for Practical ment ~ 
ov 





Car Loading, The Know How of. 

Care of New and Used sinemeet 
Brushes ... 

Care and Use of Hand Pipe Tools” 








Careless? Who Was 
Cement Paint, Application 
Portland 





Centrifugal and Axial Flow Pumps 





Centrifugal Compressor Drives 

Centrifugal Pumps Complete-I, 
Make Your Inquiries For. 
Part II 





Centrifugal Pump vs Its System, 
I, Match or Misfit, The 





—Part II 
—Part III 


May BR 


Making <= 
Oct. 


July BR 





Centrifugal Refrigerating Ma- 
chines, How to Evaluate 

Chain Drive Rated at 1400 aD .. 
Handles 2600 Hp 





Chain Drives, Modern ser a 
Transmission; How to install | 
and Care for 





Chambers Mineralogical Biction” 
June 
Pipe for Steam Line, 





ary 
Channel 
Cla 





ay 
Check that Electrical System for 
Accidental Grounds 


Cc 
Check Valves—Traffic Cops of the - 
Dp: 


Pipe Lines 





Check Valves, 
Install 


How to Use and ~ 
Au 





Checking Steam Jet Ejectors. 

Chemical Insect Attractants and 
Repellents Mar. 

— What Filler for Cracks 








m. ¥ the Right Valve and In- 
stall it, How t 





Sept. 


Vv, 
Circuit Layouts for Heavy Weld- 
Oct. 


ing, Part I, Power. 
Part 





II Nov 
Circulator Steps Up Cooker Ca- ~ 





pacity, Steam 
Clamp from Steel Welding Rod, 
Cylinder 





Clay Channel Pipe for Steam 
Line 





Clay Exhaust Pipe Ducts. 
Clean a Commutator, How to 
Clean Paint Brushes, Positive 
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Clean Water 
gress 
Cleaner Cuts Oil Consumption, 
Portable Oil Sept. 
Cleaner on a Spot, Industry Plus....Dec. 
Cleaning of Floors and Walls, 
Solution 
Clutch, The Magnetic Fluid 
Coded Lubrication Insures Ac- 
curacy 
Cold Room Construction Ju 
— Survey Being Conducted 
re) M: 


Bill Before Con- 

















Color—The New Worker. De 
Comfortable in Hot Weather, 
How to Keep Fit and 
Compressed Air Receivers, Instal- 
lation and Maintenance of 
Compressed Air System Leaks. 
Compressor Capacity by Split Dis- 
charge and Orifice, How to 
Determine 
Compressor Drives, Centrifugal 
Compressors Operated in Parallel? 
How Are D 
Concrete Room 
Floors May 
Concrete Floor?, How to Repair 








Cold Storage 





Nov. 
Feb. 
Mar. 
Apr. 














Concrete Walls, One Way to op 
Leaks in 
Concrete Waterproofing 
Conductor, Solid Equivalent of 
a Stranded 
Congress, Clean Water Bill Be- 
fore Aug. 
Condition It With a Flame, Be- 
fore Painting Metal 
Connect 22-v Motor to Run on 
110 v?, Can He 
Connections, How to Make Vari- 
ous Stub 
Construction and Lighting; New 
Ideas in Plant Facilities 
Construction, Cold Room 
Construction Improves Furnace 
Operation, Modern ar. 
Construction of Industrial Build- 
ings, Modern Fe 
Construct Pads for Small Ma- 
chines, How to 
Contacts, Electrical Aug 
Conveyor Aids Tannery Operation 
Au 





Vv. 




















Conveyor Opening Protection. 
Conveyor Operation, High-Speed....Nov. 
Apr. 





June 
July 
Aug. 











Conveyor, World’s Largest Boom 
Oct. 





Conveyors, Coal and Ash 
ee Water for Diesel, Soften- ‘ 
ng 
Coordinated Materials Handling 
Operations Speed Production 
Copper Alloys, Modern 
Copper Pipe, How to Weld ane 
Use Brass and 
Corrode, Copper Switches 
Corrosion, Fretting 
Corrosion Handbook July 
Corrosion in Underground Pipes, 
Holding Down Apr 
Costs for Industry, Electric Heat- 














ng 
Costs of Painting Steel Water 

Tanks, How to Figure. Nov. 
Cradle for Use in Sandy Soil, 

Pipe July 
Crane Trouble Shooter’s Puzzle....June 
Creosote? What Floor Paint Re- 

sists Sept. 
Cuts Costs, Maintenance—A fine 

Art Which 
Cycles and Predictions 
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D 


Daylight Worth to the Plant Engi- 
neer? What is J 
Dehumidify the Air in Wallpaper 
Plant, How Jan 
Department, The Organization of 
a Lubrication 
Derricks for Heavy Construction, 
CRIT cccrcascarsacecscccrsrsnseoscscscessncsssncnsveosscoeses Aug 
Descale Conveyor Chain, Brushes 
June 


Detecting Refrigerant Leaks............ June 
Detector, Fire, Gas, and Flame....Jan. 
Dielectric Heating, The Uses of........ Oct. 
Diesel, Softening Cooling Water 
i eee eee July 
Diesels Are Cutting Plant Oper- 
ating Costs, Where J 
Disposal of Chaff 
Distillation and Rectification....Oct. BR 
Ditch Linings, Precast..............-000+ Feb. 
Direct Mixing Water Heaters, Sup- 
pressing Noise and Shock in........ Oct. 
Doors Are Tools in Your Plant, 
Industrial Apr 
Drill re Down 3 Ft, Lights ad . 





anata to Know 









Drive on Punch Pr 

OS PR a 
Drives, Centrifugal Compress: 
Drives! Watch Those Belt on 
Driving Side of a Belt, The............ 
“Dry-Ice,” Shrinking of Machine 


Parts by Means Of............:0cseeee Nov 
Dust Explosion Hazards, Don’t 
GUID ccccccscsessnannnenicnterscnsesnscnrencsencansenns ar. 


Economical Way ll Store Stain- 
less Steel, A Mo 
Efficiency, Maintaining industriel |. 
Lighting 
Efficient Motor Bearing a 
tion 
Electric Devices Combat Insects....May 
Electric Furnace Copper Brazing....Feb. 
Electric Heating Costs for In- 
dustry 
Electric Instruments Manual..June BR 
Electric Motor Maintenance......Mar. BR 
Electrical Contacts 
Electrical System for Accidental 
Grounds, Check that 
— fluid Drive 





Electrolytic Action of Nails and 
Roofing ay 
Electronics for Industry............ Jan. BR 
— of Acoustical Engineer- 
TEE csassarscrnnsccstuscsosesnsasnshnssebaneanstosenent May BR 
mecca? Getting a New Freight....Apr. 
Elevators Also, Provide Preventive 









Maintenance OF .......ccsccssseeeeeenees ept. 
Elevators; Sulfur and Oil, Not 
Molasses, for Dec. 
Elimination, Static 0... Apr. 
Emergency Fuel for Year, Barge 
aa cocce AG. 
Engine Hazards With 
eee -.Dec. 
Engineer in Society, The.. ov. BR 
Enginering Drawing ............... Jan. BR 
Engineers, Check By Outside............ ar 


M 
Engineers, Please Note, Refriger- 
atin: Nov 


Essentials of Management for 
IID « casccccssestcnssseniascnsesscroese Dec. BR 
Exact Weight Control by Air 
[ee Nov 
Exhaust Pipe Ducts, Clay................ Apr 
Exhaust System for Precious 
Metal RECOVETY  .......ccccscccssescrsscsssesees ne 
Explosion? Could Spontaneous 


Ignition Have Caused This........ May 
——_ Hazards, Don't Create 
Explosive Rivets, Building 
petenaion Lights Be Used In- 

side Tanks and Drums? Should 

115-v 


Pepeieetin ~ 4 Plant, Heating High- 
Ceilinge De 
Failures? What Causes These In- 
sulation 
“Failures? Why Insulation ‘aad 
Fan Repair Save $4,938...........cs-s+ 
Feeding Problem, Solving the In- 
Plant Oct 
Felt Floor Pads, Practical Machihe 
Installation on 
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Field, Stopping Air Hose Leaks in 
the Dec 





Fireproof Worktable, Welder’s.......... Jan. 

Firm ne Preheating Ovens, 
Plasti Sept. 

Finishing Practice at Willow Run, P 








Fire Fighting Equipment, Mainte- 
nance and Checking of Jun 
Fires: Eliminate the Causes, 
Eliminate 
Fires Start in Industry, How........ Aug. 
Flexibility in Wiring Saves Time, 











Money 
Flexural Fatigue Strength of Steck 
Beams t. BR 
Floor Loads! Are They Beyond 
Safe Limits?, Watch Those............ Dec 
Floor Loads Within Safe Limits, 
Oe ne 
Flooring; festetiodion. Mainte- 
mance of Industrial....................... Nov. 
Floors, Concrete Cold Storage 
Room May 





Floors— Their Installation and 
Upkeep, Wood Industrial................ Feb. 

Flow Meter Upkeep, Hints for........ Nov. 

“a Drive Solves Yarn Break- 











Feb. 
Fluid Drives, Stepless Speed Vasi- 
ations with 
Fluid Mechanics of oo 
machinery Sept. BR 


Fluorescent Lamp Ballasts, Selec- 

tion and Application of 
Fluorescent Lighting 
Footing, For a Firm............ 
Foundations, Waterp 





Freight Car Door Accidents 
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Freight Elevator?, Getting a New..Apr. *16 
FPretting Corrosion  .............00s0sseee ay *40 
Frequency Changes, Effect of 

Voltage June 33 
Fuel is Actually Wasted, Where....Nov. 12 
Fuel for Year, Barge Holds Emer- 

gency Aug. *31 
Fuel Storage Helpmate...............000+ Dec. *8 
Fungi, Elimination and Preven- 

| eae pr. q3l 
Furnace Temperature Control, : 

SD. sdiapeasiseitateionasipubapibsasassetaeneaiauilidied 2 
Fuses from Blowing? How Pre- 

ren Nov. q67 

Feb. q49 

Apr. q32 

annie May q36 

Fuse, Locating the “Out” ................ Dec. *18 
Generators, Part I, How to Main- 

tain MOtors and. ...........ccccccscesssesesees ov. *42 

i.) eo Dec, *54 

ee Jan. *51 

Part IV Feb. *32 
Glass Block Panels, Installation 

of ic *23 
Glass ve Fits in Industry, 

Where ....... Jan. *28 
Good Mousskecping sniincnnmncanintonnnbinesa Nov. 34 
Graphitization, Steel Failure 

SUI ,scteiiisisdiesscsiaesundacnsiastaicighetibiniansinnigicateid ay 43 
Greases for General Plant Use, 

Selection of Aug. *16 
Green, One Measure of Pale............ Nov. 10 
Grinding Shaft in Place .................. *10 
Grounds, Check that Electrical 

System for Accidental.................... Dec. *23 
Grouped Cable—Testing, Installa- 

tion and Replacement.................... Nov. *40 
Gunite Linings for Tank................... Oct. *44 
Handbook for Discussion Leaders 

Feb.BR_ 66 
Handling Made Easier, Safer and 

Less Costly May *23 
Handling Methods, To Reduce 

Costs Use Modern Sept. *30 
Handy Man, No-Red Tape................ Mar. q47 
Handy to Know When Drilling 

Holes Oct. 
Heat Aug.BR 42 
Heat Exchangers, Insulation of........ Oct. *39 
Heat for = Canned Toma- 

toes, Proc July *23 
Heat, How to Use Paint to Con- 

trol Ov. *50 
Heat Losses from Uncovered 

Tanks, Data Wanted on................ Apr. q3l 
. . ST O— eee Jan.BR 72 
Heat Transfer and the Atom........ Jan. *21 
Heated Road is Free From Snow, 

Radiant. ....... July *25 
Heater Aids Plastics Output, 

Portable Water Aug. *31 
Heater Maintenance, Unit................ Ja *34 
Heaters, Engine a ~ with 

F. W. *6 





Heaters, Suppressing Noise and 
Shock in Direct Mixing Water....Oct. 
Heating and Air Conditioning..Jan. BR 

Heating and Ventilating’s Engi- 
neering Databook Apr. BR 
Nov. BR 

— Costs for Industry, Elec- 


tri Nov 
Heating a -Ceilinged Fabricat- 
ng P Dec 


Ling Venitiiating, Air Condi- 
tioning Guide, 1947.................... Nov. BR 
Heating and Ventilating Show 
IS kdieirninieincnnad ict 
Heating — How to Provide 
Tempora: May 
Heating, The Uses of Dielectric......0ct. 
Heating with Rubber Pada............ Nov. 
— Construction, Buy Derricks 

















or ug. 
Heavy Rigging, Comment on............ Oct. 
Helpmate, Fuel Storage. ................ Dec. 


ge 
Henley’s Twentieth Century Book 
of Formulas Nov. BR 
Here’s One for the Safety idan Aus. 
High-Strength Low-Alloy Steels....July 
Hints for Flow Meter Upkeep........ Nov. 
Hole—And Wants Out!, He’s in a.. = 
pr. 
Hold a Small Drill in a Brace- 

and-Bit Chuck, How to............... May 
Holiday, Fork Trucks on B............00 Dec 

= Speed Foundry Work, 
A 








g. 
Hose and Nipples, Assembling........ Nov. 
pe Joints Won't ap, 











Hot Well for Boiler Plant................ _ 

Housekeeping, GO0d  .........ccccccsesecsees No 

How Should Hot Water Tank et 
Lined? 

How to Cut Short Tapes..................... ro 

How to Design and _ Install 
Plumbing Fe 

How to Rough Machine Gear 
Blanks Nov. 





Humidity and Health, Relative........ Nov. 
Hydraulic Machinery Sept. BR 


Ice Plant, Compa 


Identifying White. " éstais, Shop 











Tests for Mar. 
— to ASTM Standards Decem- 
r 1947 Nov. BR 
Individual Facilities Preferred ag 
Employees Jan. 
Industrial Air, Purification of. 
Industrial Battery Coolev................. Ma: 
Industrial Doors Are Tools 





Your Plant 
Industrial Electronics Reference 
Book Oct 








Industrial Environment and Its 
Control, The May BR 
Industrial Experimentation......Sept. BR 
Industrial Flooring; Installation, 
PN S| eee 
Industrial Health Engineering..Apr. BR 
Industrial Insurance—Policy Re- 
strictions 
Industrial Management ug. 
Industrial Railroad Crossings........ Apr. 
Industrial Scales, Keeping Tab 














with ay 
Industrial Steam in Packages........ Nov. 
Industrial Vacuum, Doing the 

CR ae ay 
Industrial Wastes, Materials Han- 

dling for Nov. 
Industry, How Fires Start in............ Aug. 


Industry Puts Cleaner on a Spot..Dec. 
Infrared Drying, New Wrinkle in..Apr. 
Improved Foremanship ............. June BR 
Inquiries for Centrifugal Pumps 





Complete—I, Make Yovut.............. ov. 
Insects, Electric Devices Comb: ay 
Inspection of Material Handling 

Equipment Scheduled .................. 
Inspection, Sprinkler Systems 

Need lar Nov. 





Reg 
Installation, Maintenance of In- 
dustrial Floorin; 
Installing Lights, 


Be Careful 


When 
hastaliation of Glass Block Panels. roy 
Instrument and Control Manual 
for Operating Engineers........ Feb. BR 
Instrument and Control Manual 
for Operating Engineers 
Instrument Department Organi- 
zation Apr. 
Instrument Men, How to Set Up 
Training Courses for. 
Insulate Plant Equipment, How " 











to 
Insulation Failures? What Causes 
These 











Nov. 
Dec 

Insulation for Interior Wiring, 
Plastic Sep 
Insulation of Heat Exchangers........ Oct. 





Insulation, Sidewalk 
Insurance, Industrial 
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28 








Interior Scaffolding for Painting 
and Cleaning Aug. 

Introductory Problems in Engi- 
MIT scisscesssssretosscesssosecscnscssassecse July BR 





Jet Ejectors, Checking Steam........ July 
Jig Makes Angle Welding Easy, 
Nov. 





This 
Joining Stainless Piping, New 
Method of Nov. 
Joints Won’t Slip, These Hose- 
Nipple 


K 


Keep and “Eye on the Sky,’’ How 
to 


Keep Fit and Comfortable in 
Hot Weather, HOW t0. .......cccssssesee 
Keeping Tab with in@asteie 
Scales 
Key and a eat Temporary — 
pair for May 


L 





Dec. 





July 

















Lacquer, Copper May 

Ladder, Two Man Jan. 

Lamp Ballasts, Selection and Ap- 
plication of Fluorescent................ Mar. 


Largest Boom Conveyor, World’s....Oct. 
Lathe, Ball Bearing Center for a....July 
Lawns, Better Jan. 
Lawns, How to Have Attractive....Aug. 
Layouts for Heavy welding, Part 

I, Power Circuit 

Part II 
Leaks, Compressed Air System........ Nov. 
Leaks, Detecting Refrigerant........ June 
Leaks in Concrete Walls, One 


Way to Stop Aug 
—_ in the Field, Stopping Air De 














ose 
Leather Belting Maintenance... 
Its Why and How, Fiat................ Nov. 
Lessons in Arc Welding............ May BR 
Lift Fitting? Call for Mr. Pascal! 
—Why a Dec. 
Light to Save Money, Wasting........ Dec. 
Lighting Efficiency, Maintaining 
ndustrial --- Dec. 
Lighting, Five Points of Better. Jan. 
Lighting Handbook 
= Be Used Inside Tanks and 
Drums, Should 115 v Extension..Mar. 
Lights Go Up 8 Ft—Drill Goes 
Down 3 Ft 














Ju 

Linings for Tanks, Gunite............... Oct. 
Loading, The Know How of Car....July 
Locating the “Out” Fuse Dec. 
Lock Washers, Better Tests for....June 
Locomotive Laundry 
Lost Time Accidents Cut Dras- 
ee Aug. 
Lost-Time Injuries May 
Low Temperature Refrigeration......July 




















Lubricants, Five Simple Tests 
or July 
Lubricants?, How Do You Buy........ Aug. 
Lubrication and Inspection 
Schedule, Want ...........ccccccssessseeees Jan. 
Lubrication Department, The Or- 
ganization of a May 
—. Efficient Motor Bear- . 
ng pt. 
Romy Fundamentals of 
Bearing Mar. 
Lubrication Insures Accuracy, 
Coded Bont. 
Lubrication, Wire pr. 





Lumber Handling Costs Cut 65%.. i 
Luminous Paints Prevent Acci- 











dents ....... Aug. 
Machine Installation on Felt 
Floor Pads, Practical................200 Aug. 
a Sept. 
Machine Made of Scrap, Bristle......Nov. 
Machine Polishers Apr. 
Machine Room Location, Factors 
im Refrigerating  ................ccscccser M: 
Machinery, The Role of Arc 
Welding in Remodeling........ «July 


Machines, How To Evaluate Cen- 
trifugal Refrig. 
sendhiine~iieiebenanes and Care, 
Portable Pipe ay. 
Magnetic Fluid Clutch, The............ Aug. 
Making Air Duct Calculations o 








Maintain — and Generators, 








. fe goers Ov. 
Part II Dec. 
Part III Jan. 
Part Feb 





IV 
Maintaining Industrial Lighting 
Efficiency 
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Maintenance—A Fine Art nanan 
Cuts Costs 
Maintenance and Checking ed 
Fire Fighting Equipment............ June 
Maintenance and Pulley Care, 
Belt Sept. 
Maintenance and Repair, Roofing..Sept. 
Maintenance Costs, Modern Me- 
chanical Transmission Engi- 
neering V-Belt Drive to Cut........ Nov. 
Maintenance for Elevators Also, 
Provide Preventive  .........:.cceeeeeeees 
Maintenance ... Its Why and 
How, Flat Leather Belting............ Nov. 
——s Keeps Us_ Going, 
We Advance Through 
nelle but Nov. 
Part II Dec. 
Maintenance, Nameplates Aid in....Nov. 
Maintenance of Compressed Air 














Receivers, Installation and.......... Sept. 
Maintenance of Industrial Floor- 
BES TORUEIIGI ccessecccccsccsnsesccssasseses Nov. 


Maintenance of Temperature In- 
dicating and Recording Instru- 





ments Feb. 
Maintenance, Plant Instrument......May 
Maintenance, Unit Heate..............000« Jan. 
Maintenance?, What Counts Most 

in Plant July 





Management Leader’s Manual for 


























Operating Executives, Super- 
visors and Foreman .............0. May BR 
Management Techniques for Fore- 
man ov. BR 
Mankiller, How the _ Solenoid 
Whipped a July 
Meenetaotaring Processes ........... Jan. BR 
Match or Misfit? The Centrifugal 
Pump vs Its System— 
Part I Mar 
Part II Apr. 
Part III May 
Material Handling ean, 
Scheduled Inspection of................ * 
Material Handling in the Struc- 
tural Shop Nov. 
Materials Handling. ..............sscssee ov 
Materials Handling, Ball Bros. 
ee ee an. 
Materials Handling by the Elec- 
tric Industrial Truck. .................... ec. 
Materials Handling Bquipment on 
Materials beset eng 
Report o Feb 
Materials Handiing for Industrial 
Wastes Nov. 





Materials Handling Operations 
Speed Production, Coordinated....Oct. 





Mathematical Statistics, Intro- 
duction to Aug. BR 

Mathematics for Self-Study.....Jan. BR 

Measure of Pale Green, One............ Nov. 


Mechanic Looks at the Storeroom, 
A Master 
Mechanics of Materials................ 
Metal—Condition It 
Flame, Before Painting Sep 
Metal Finishing Buyers Directory 


BR 

Metal Finishing Practice at Wil- 
low Run July 
Metal from Sand, Sand Protects....Dec. 
Metal Makes Repairs, How Molten..Dec. 
Metal on the Spot, Vulcanizing....Aug. 

Metal Recovery, Exhaust System 
For Precious June 
Metal Spraying and Sprayed — 




















Meter Upkeep, Hints for Flow........ Nov. 
Method of Joining Stainless Pip- 





ing, New Nov. 
Model Feature of Open House, 
Plant Sept 





Models for Easier Planning, How 
to Use Scale 
Modern Diesel, The ..................000. Ma 
Modern Handling Methods, To 
ReAuce Costs USe ..........ccceccrcorscesees ep 
Modern Management Practices 
££... =a May BR 
Molten Metal Makes Repairs, How..Dec. 
Motor Bearing Lubrication, Effi- 
cient Sept. 
Motor Brushes Carefully, Watch....Dec. 














Motors and Generators, Part I, 
How to Maintaim........0..........ccccssseeees Nov. 
Part II Dec 
Part III Jan 
Part IV Feb. 

Motor to Run on 110 v?, Can He 
eee Nov. 


Nameplates Aid in Maintenance....Nov. 
National Electrical Safety Code 
Sept. BR 
New Freight Elevator?, Getting a ‘“ 
pr. 
Nipple Holder, Adjustable................ July 
Nomography Ju. 
Nuts to Cylinders 
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Oil Cleaner Cuts Oil Consump- 

tion, Portable 
Oil Mist, Getting Rid of an............ Apr. 
Oil Salvage Program Pays Utility. a. 
Oiler Inspection 
Oils, Prevention of Skin Infections 








from Cutting and Soluble............ Nov. 
Organic Solvents—The Right Way 
CO TERUG THO nccscctececccssesssessccescors Feb 


Organization, Instrument Depart- 





ment 
Organization, Safety 
Orifice Cleanout Rod 
Over-flowing, How to Keep a 
Water Tank from 














REELS ay 
Overfire Jets and Controls for 
Locomotive Smoke Abatement 
ons ..Mar. BR 
Pads for Small Machines, How to 
Construct Mar. 
Pads, Practical Machine Installa- 
CIOM CFR FIG FiO eecccrccceveccrecesccees cscs ro | 
— Application of Portiand 
nt 





Paint and Vitrified Tile a ag 
Resist Acid Fumes Asphalt........ Nov. 

Paint Brushes, Wanted: Positive 
Way to Clean May 


Aug. 
Oct 
Paint Can Solve Many Problems 
in Industry D 
Paint Resists What 
Sept. 


Floor 
— Brushes, Care of New and 














Creosote? 





June 
Paint. Wax Applicator for Floor....Nov. 
Painting and Cleaning, Interior 

Scaffolding for 
— Metal — Condition It 

ith a Flame, fo ep 

Painting” Steel Water Tanks, How 

BD WRGUTO CUBES Cliccccrcccscccsscssecesscces Nov. 
Paint to Control Heat, How to 

Use Nov. 
Painting Terated Knotty Lumber..June 
Paints Prevent Accidents, Lumin- 











Aug. 





ous 
Panels, 

Block ict. 
Paper Company, Truck-Tow in......Nov. 
Patents, ew = 
Pic’s Job Barometer... 
Pile-Driving Handbook ooeceeseeseee May BR 
— Fits in Industry, Where 

ass 


Pipe Fitting, Tips on Practical........ Feb. 

Pipe Friction Losses, To Get 

a Pump for the Job—First 
n 


Pipe Machines—Maintenance and 
ES 
Pipe Tools, Care and Use of Hand 


Installation of Glass 

















June 
Piping, New Method of Joining 
RE TO, 
Planning, How to Use Scale 
SE SO eae June 
Plant Engineers, Putting a Finger 
on 








ict. 
Plant Engineer?, What Makes a......Feb. 
Plant Facilities, Construction and 
Lighting; New Ideas in.................. 
Plant, Heavy Rigging in the... 
Plant Instrument Maintenance 
Plant Maintenance?, What Counts 
Most in July 
Plant Operating Costs, Where 
Diesels Are Cutting... Jan. 
Plant Operations Without Loss of 
Production Time, Transferring....Oct. 
Plant, Reliance Builds a New........ Oct. 
Plant Windows and Doors, Watch 











Your 
Plate Buggies Speed Tank Con- 
struction J 
Plastics at Shawinigan Resins, 
— System Conveys Gran- 
ula: 
Plastics, Branding Phenolic 
Plastics, Drilling Phenolic. 
Pneumatic Tube Systems, T 
oe i 
Policy Restrictions, Industrial In- 
surance June 
Portable Oil Cleaner Cuts Oil 
Consumption Sept. 
Portable Water Heater Aids Plas- 
tics Output Aug. 
Post Puller from Axle 
Pour Babbitt Bearings, How to......July 
Pour Pier and B: 
Power Circuit | gene for Heavy 






























Welding—Part I ........ccccccccsrcsssccseces ict. 

Part II Nov. 
Power Drive Speed to Load Re- 

quirements, Adjusting ..................... Dec 
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Practical Design Handbook for 
Nov. BR 
Practical Descriptive Geometry 
afidthhleehlatnetinndabinbbianidianinpaneeibedeininainetin Jan. BR 
Practical Job Evaluation.......... June BR 
Practical Sheet and Plate Metal 
Work 
Practice at Willow 
Finishing 
Preheating Ovens, 






Plastics Firm 
0 Ee ae: Sept. 





Pressing, Use Bag of Shot; 
TEED satssiniiriscesttigigutenariegaitemsaisinantiiae’ July 
Pressure On, 
ee Re Dec. 
Pressure Vessels for Industry....Dec. BR 
Prevent Frost Heavage, Subfioor 
. titi‘ eR 
Prevent Fuses from Blowing? 
How 





n 
ew BR 
patties of Mechanical Power 
MII ciitsesrscsininecntosdssisonl Dec. BR 
Principles of Modern Industrial 
OTBANISAtlON ........00cccssesscsccecesseores May 
Principles of Refrigeration........ Dec. BR 
Problems in Industry, Paint Can 


I MII siccictsisuctdsedesmninshneiisaaniiidisises Dec. 
Proceedings, of the Mexican- 
American Conference, ............ Nov. BR 


Proceedings of the Annual Meet- 
ing, Smoke Prevention Associa- 
tion of America. .............0.....00005 Sept. BR 
Process Heat for Better Canned 
Tomatoes ...... 
Proofing Again SO, 
Protect Rubber Hose from 
EF: ee 8 y 
Protection at High Temperatures Sept. 
Protection, Conveyor Opening........ Dec. 
Protection, Underground Steam 
METI cinscensniincnstunimiissiigdutnnananignscsetaesidsaiaghiil Dec. 
Public Address Systems in Indus- 
SEE MIID cxncetnsenasssidecntionnnreinensonnennesen 
— Balancing With Pressure 





Pulley-Belt Contact, Improving... ‘Apr. 
Pulley, When to Use a Safety........ Nov. 
Pump—Figure Losses in Valves 
and Fittings, To Get Right........ Jan. 
Pump for the Job—First Find 
Pipe Friction Losses, To Get 









eee ec. 
Pump vs Its Syst atch or 
Misfit? I, The Centrifugal pepiiitui .Mar. 
ee Apr. 
CUE: FEB cccsssanssonmnevecesssincescensenstesnbniosd May 
Pumps Complete—I, Make Your 
Inquiries For Centrifugal............ Nov. 
Pumps Complete, Make Your In- 
quiries for Centrifugal.................. ec. 


Purification of Industrial Air......Sept. 

Putting a Finger on Plant Engi- 
neers 

— Fans, A Brain Teaser for 
t 












Rack for 


Radiant Heated Road is 

From Snow 
Radiators, Painting 
Railroad Crossings, Industrial 


Painting Car 


Roofs, 








Railroad Track Inserts.................... May 
Rebuilding Surfaces, Use Bronze 
 f 7 eee Sept 


Receivers, Installation and Main- 
tenance of Compressed Aivr........ Sept. 
Reconditioning Rusty Threads....Sept. 
Reduce Costs Use Modern Han- 
dling Methods, To 
Refrigerating ltngineers, 
Note 





Refrigerating Machines Room, 
OS Ee Mar. 

ees Machines, How to 
uate Centrifugal ................... Nov. 


Refrigeration, Low Temperature....July 
Reinforced Concrete Design 

Handbook of the ACI............ Sept. BR 
Relative Humidity and Health........ Nov. 
Reliance Builds a New Plant........ Oct. 
Remodeling Machinery, The Role 

Of Arc Welding 1M.................ccseee July 
Repair a Concrete Floor?, 

to 








Repair for a Key and Keyway, _ 
Temporary M: 
Repair, Roofing Maintenance and 








Repair Saves $4938, Fan 
Repairing Monel Binding and 
Winding Wires, Methods for......Apr. 
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Resists Creosote? What Floor 
Paint Sep 

Restore Utility Service, Trouble 
Shooting to 









Rigging, Comment on Heavy... 
Rigging in the Plant, Heavy 
Rivets, Building . . . with 
PE | cetinimneie 
Road is Free From Snow, Radiant 








SII, ericpennscicecsucseopnsishincsesnicdsnhasbnammsnannall uly 
Roller Bearings. ..........cccccsscssesees May BR 
Roof Patrol ........ i 
Roof?, What is Best Type o........ May 


Roofing Maintenance and Repair..Sept. 





Rope “Dope,” Hook Safety Latch, 
Wanted: . Jan. 

Rough Machine Gear Blanks, 
ee eereenes 


iw to 
Rubber Pads, Heating with. 
Rubber Vibration Mounts, 
Pe ee: 


Safe Limits, How to Keep Floor 
Loads Within 
Safer and Less Costly; Handing .. 
Made Easier, 
ce te TE od 
Safety Crimes .. 
Safety First Pays 
Safety Man! Here’s 














Safety Organization ..........cccccscssseees May 
Safety Puiley, When to Use a........ Nov. 
Salvage Program Pays Utility, Oil Sept. 
Salvaging Rejected Wire€.............00 May 
Sand Protects Metal from Sand....Dec. 
Sandy Soil, Pipe Cradle for Use 
ll saaiidubbdtnienaithitiesigbasssien July 
Sanitation Program with a Pur- 
pose and a Profit, Here's A........ Jan 
Saves Time, Money; Flexibility 
in Wiring Dec 
Scaffold a Scrap Materials, 
Adjustab) Dec 
scaftolding. sox Painting and 
Cleaning, Interior wail 
Scale Models for Easier Planning, 
How to Use June 
Scales, Keeping Tab with Indus- 
trial May 
Scientific ay St Sr bomeanoesnnnd Jan, BR 
Scrap, Bristle Machine Made of....Nov. 
Scrap Materials, Adjustable Scaf- 


























fold from Dec 
Scrap Nets $800,000 Yearly............ Nov. 
Selecting Boiler Operators................. Oct. 
Selection of Greases for General 

ee A 






Sems—What Are ‘They’ 
Sewage Sludge Fertilizer... 
Shaft in Place, Grinding . 
Shafting Checked for Straight 

ness, All Line 
Shafts on the Job, Recondition- 

SE cicpcencniatngennstnsncsensesnontin Feb. 
Shawinigan Resins, Vacuum Sys- 

tem Conveys Granular Plastic 




















at Mov. 
Shooting, Stud June 

Shrinking of Machine Parts by 
Means of “Dry Ice” ... Nov. 
Sidewalk Insulation ..........cesseeseeees Oct. 
Signs Saves Time, Proper Use of....Nov. 
Siphon, Self-Starter ...................00.00000. Apr. 

60 Years with Man and Machines 
Nov. BR 

—. og Wants That Velvet 

tt. 






Soluble Oils, Prevention #,.. 
Slide Rule Short Cuts................ r. 
Slime and Algae in Air cond. 
tioning SysteMs  .......ccccsseeseeeees Nov. 
= How to do Rigging | 
n 
Snap-Action Switch on me 
SUE | snscessibnasnesatninntissleshiniavivieian ov 
Soaking Pit Cover Shows ae 














c.g re Ov. 
Soldering Can Be Easy\.................0+ ct 
Solenoid Whipped . Mankiller, 

fea July 
Solid Equivalent of a Stranded 

Conductor Ov. 
Solution Cleaning of Floors and 

TRUE, eiseininnsscsasnenanssnesaspnnmnnnsncsionmemmansiesh July 
Solvents—The Right Way to Han- 

dle Them, Organic... Feb. 


Solves Safety Problem Switch........ Oct. 
Solving the In-Plant Feeding 









Problem. ......... Oct. 
Some Basic Techniques in Ma- 

terials Handling ............0.000+ June BR 
ee Nov. 
Specifications and Tests............ Nov. BR 
Speed Foundry Work, Skid Hop- 

| en Aug. 





Speeding Up Compressor to In- 
crease Capacity Advisable............ Jan. 

Speed Variations with Fluid 
eee Dec. 








*66 
*27 


*33 
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Spontaneous [Ignition Have 
Caused This Explosion? Cound....biar. 
ay 





Spats Eliminates Holes in Shoes 

and Stockings of Welders, Old....May 
Sprinkler Systems Need Regular 

Inspection Nov. 
Staining Furniture for Style........ Feb. 
Standard Rules for Field Welding 

of Steel Storage Tanks........ Sept. BR 
Standards on Copper and Copper 
Mar. BR 








Alloys 
Static Elimination 


pr. 
Stator End a Bracing... Sune 


Steam, Air and Gas Power........ Nov 
Steam Boiler Maintenance, Pack- 





age Feb. 
Steam in Packages, Industrial........ Nov. 
Steam Line Protection, Under- 

















ground Dec. 

Steam Trapping, Part I, The How 
and Why of Mar. 
Part II Apr. 
Part III May 
Part IV June 
July 





Part V o 

Steel Failure from Graphitiza- 
tion May 

Steels, High-Strength Low-Alloy....July 

Stop Leaks in Concrete Walls, 
One Way to Aug. 

Storage Battery Maintenance........ May 











Storage Tank Support, New 
Method of 
Store Stainless Steel, A More 


Economical Way to 
Storercom, A Master Mechanic 
Looks at the 
Stress Analysis and Design of 











Elementary Structures ........... Dec. BR 
Stub Connections, How to Make 

re Apr. 
Stud Shooting June 


Studies of Slab and Beam — 
way Bridges, Part IL............ Oct. BR 
Studs?, What’s the Difference 
between, Bolts, Bolt-Studs, and Nov. 
Supercharging the Internal Com- 
Dustion Engine ..........c.cccccceees Nov. BR 
Support, New Method of Storage 
Tank Dec. 
Suppressing Noise and Shock in 





Direct Mixing Water Heaters....Oct. 
Sweeping Practice, Guides to 
Better Mar. 





Switch Solves Safety Problem........ Oct. 

Switch on Punch Press, Snap- 
Action Nov 

Switch, Watch Out for the 
Wron Dec. 


& 
Switches Corrode, Coppert................ Nov. 
Synthetic Petroleum for the Syn- 
CERIO PIOOGID ccccccescesccscssersscceseed Sept. BR 








Tackweld Pieces to be Drilled.. 
yl Jere an. 
Tanks be Lined? How Should 
Hot Water Nov 
Tank Support, New Methods of 
Storage De 
Tanks, Gunite Linings for 
Tapes, How to Cut Short.. 
Tapes? What’s New in.... 











TechniData Hand Book............ Aug. BR 
ber om my of Systems and Fro- 
cedures Dec. BR 





Technology of Industrial Fire = 
Explosion Hazards, The........ Apr. BR 
= Protection at 





satan Sept 
Temporary Heating Facilities, 
How to Provide May 
Tests for Lubricants, Five Simple July 
The Electron Microscope........ Oct. BR 





Thermocouple Life, Longerv............ Feb. 
THErMOGYNAINICS  .........scesseeeeeeeees Aug. BR 
Threads, Reconditioning Rusty....Sept. 
Tie Up a Building, How tw............ Mar. 
Timber Cutting, Easier Log, 
Post or Jan 





Tin Plate Sheets, Separating........ June 
Tips on Practical Pipe Fitting....Feb. 





Tool Steel Simplified ................ May BR 

Tools on Ball and Roller Bear- 
EBB, THOW £0 TGC cccacecccccsssscscsosssccees Jan. 

Torque Values, Bolt Tension 
From Feb 

Track Inserts, Railroad. .........00 May 

Trained Watchmen—an Indus- 
trial Must 





Training Courses for Instrument 
Men, How to Set & 
Transferring Plant Operations 
Without Loss of Production 
Time Oct. 
Transformer, Wants to Build a....Nov. 
Transformer, Wants to Build a....Feb. 
Trapping, Part I, The How and 
Why of Steam Mar. 
Apr. 
May 
June 
July 
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Tuape at Peak Efficiency, How to 


















































Varnished Cloths for Electrical 


































































Water Tank from Over-flowing, 





























































































































































































































































































eep Steam Dec. *46 Insulation 58 H to K * 
Treatment for Plywood, Skin......Aug. 38 V-Belt Drive to Cut Maintenance Water Tanks. How io” Fig - - 
Tree Planting, Quick. .............s.s000+ ay *37 Costs, Modern Mechanical Costs of Painting Steel *48 
Trends in Engineering wauea- Transmission Engineering .......... Nov. *62 Waterbury’s Handbook of Engi- 
CIOR crcccsceseee ov, BR_ 60 Ventilating Show Advancements, SII. csnitercirsisenieipacenasamnanes Mar. BR 56 
Truck, Attachment Broadens Vee Heating and *33. Waterproofing Fou dations ........... ; July q*35 
Dec. *48 Ventilation = Pana Frost Washers, Better Tests for Lock...June *32 
Truck-Tow in Paper Company........Nov. *10 Heavage, SubflOOr ove une *39 Wasting Light to Save Money...June 33 
Trucks on a Holiday, Fork ...... oo CC. $27 Vibration oma ‘Soiving Prob- Wax Applicator for Floor Paint....Nov. *51 
Tube ‘Acceleration Pick-Up, Vac ~ 2 Dec. “42. Wear and Lubrication of Piston rs 
’ - ; an ngs an i | Oct. BR 
ov. 74 Vibrati M ts, Ch sti 
Tube Fitters? Meant Lvasscceeumetiod oy BR 68 of "Rubher : siancecsrioennne *20 by ny hg Hoe _ and Au 22 
Tube Fitters’ Manual............... 57 ‘Vitrified Tile Duct Resist Acid Weather Reminder, Coid............... Mer. 4 
Tube Systems, Troubic Shooting iene yenmes, Asphalt Paint and.......... Nov. 65 Weed Control asa emai et Feb. 63 
. ulcanizin etal on the Spot....A *36 
Turntable, Workbench ............. May *38 . a a ee ee 
W Weld And Use Brass and Copper 
U weld, ‘Learning i “BR 69 
e CAFMING 0 .....0..ccccssseeeee Dec. 
WATE BOP OR, - ROW ccrcscnssccsessscsceseccsess Jan. q6l .Jan. BR 72 
Wall Rack for Painting Car Roots | Welded Steel Soaking Pit Cover 
Underground Pipes, Holding *34 Shows Saving Nov. *66 
DOWN COFrOsiOn iM «secssssssssessseensees Apr. 39 Wants That Velvet Smooth gikin Welding Aluminum Tubing and 
Underground Steam Line Protec- He Aug. 36 Plate ar. 46 
on c. *30 Washrooms ... Maximum Serv- Welding, Organized ...........cccseseseseees Mar. *38 
Uses of Dielectric Heating, The....Oct. 44 ice with Minimum Mainte- wi Welding Easy, This Jig iis a 
nance ____, nee nnn NUDE CNETETIN Ov. ngle Ov. 7 
Wasted, Where Fuel is Actually....Nov. 12 Welding Flux Dust, How Remove Apr. q3l 
V Wastes, Materials Handling for Welding Precautions  ............cs00 Nov. q67 
sg ee . Nov. on beg a Cylinder Clamp we 
atc ose Be eS Cc rom Stee uly 
Vacuum, Doing the Impossible Watch Your Plant Windows and. What’s New in Tapes? .......c.ccccccee Nov. *28 
. | ae May *18 Doors Sept. 55 White Metals, Shop Tests for 
Vacuum System Conveys Granu- Watchmen—an Industrial Must, Identifying Mar. *46 
lar Plastic at Shawinigan Res- Trained 38 Windows and Doors, Watch Your 
ins Nov. *32 Water Bill Before eee MINI . sesksdscisisnsseanneoisspadibiecninitsaveesnndaies Sept. 55 
] Vacuum Tube Acceleration Pick- Clean Au 39 Wire Lubrication Apr. 33 
Pp Nov. 74 Water Coolers; Selection, Instal- Wire Rope, Drum Sizing for........ Dec. 73 
Valve and Install It, How to lation and Care of Electric........ Feb. *29 Wiring, Plastic Insulation for In- 
' Choose the Right.................cccsc Nov. ¥*46 Water Heaters, Suppressing Noise a Sept. 54 
Valves and Fittings, To Get Right and Shock in Direct Mixing........ Oct. *38 Wiring Saves Time, Money; Flex- 
1 Pump—Figure Losses imn............... an. *25 Water Level by Pressure, ow ibility in *41 
eo Se to Use and Install | en Control 2. “ weed. _ oe casita —— *42 
, e ug. ay q ooden Industrial Floors-— 
Valves—Traffic Cops of the Pipe Water Problem Solved, Two-Fold..Feb. *47 Installation and Upkeep. *22 
q Lines, Check Apr. *19 Water Proof Packaging, Testing...Jan. 68 
Variable Speed Drives Speed Up Water Storage Decreases Steam Z 
1 SS Mar. *24 Peak, Warm Mar. *47 
Various Stub Connections, How Water Tank be Lined? How : 
$ WI ID cnsssscsasnccesincsceseecess Apr. *28 TE TD hic cscnsccacisssesstesesarsersensscvins Nov. q5l Zero, Diesel Survives 7 yr Below..Dec. *47 
> 
5 
) New Products Index 
1 
a A Calculator, Flow Through Pipe............ May 10 Contactors, Sol — EEE Dec. 67 
, Calculator, IMSUlAtION ...........ccccsceeeeee Sept. 8 Comtacts, BICCtrical ..........0:.scccccsccesssese Nov. 16 
3 Carbon Are Torch Feb. os —- — — = 
1 Mar. 16 Carriage, Rotating Aug. ONTO], ElCCtTOMIC .......ecsecsessesseesneensenee eb. 
Avtas Gately. INE, Sic iccccasnscssaciasgnial Dec. 13 Caster Oct. 20 Control, Electronic Speed. .................. Dec. 8 
Adhesive, Glass Oct. 10 Ceiling, LUMINOUS 0... ceseseeseeneeeteeenes July 12 Control, Insect Sept. 22 
Adhesive, Metal Oct. 58 Cement, Vinyl Base May 44 Control, Level Sept. 18 
| Adhesive, Silicone Rubber... May 12 Centrifugal Pump Dec. 66 Control, Light Oct. 54 
4 Adhesives Liquid Charger, Battery July 42 Control, Motor Feb. 6 
10 Aerator, Bin Clamp, High-Tempcrature Pipe ......... Dec. 5 Control, Registration Dec. 56 
| Agent, Air Entraiming ccc. Clamp, Test Dec. 8 Control, Speed Oct. 54 
1 Alarm’ System, Electrical re Clamps, Flexible Nov. 18 Control Device, Production ................ Apr. 42 
4 Alarm System, Fire ciscscsscccsssssssssesssseen — enn ibniniiainniantnastiatiiaidial Deo. = pene mine pel , | RES See Bept. é 
Jan. eaner, Sin ne Cc ontrollers eC 
4 a, Industrial Roofing... Dec. 9 Cleaner, Steam Sai. GB COMEROUIOTE, THORIABD. ceisceccnccscsscccososcscccsesis oct. 19 
}2 Amplifier Jan. 54 Cleaner, Steam Jan. 58 COMTTOIS, PYESSUTE  ..........scceseceeesersersesees Oct. 16 
8 Amplifier, Intercom Dec. 20 Cleaner, Sump Oct. 50 Converting Rotating to Reciprocating 
12 Anchor, Screw Roce, 6 SMOG, TORE THD aaaccsscssossoosnonseesssssd Oct. 8 Motion Dec. 8 
Anchors Expanding SCreW ess... June 10 Cleaners for Industrial Maintenance, Conveyor, Curved Powered. ................ May 12 
” I crea iictttiatunictkenncassalomek Apr. 12 Companion ov. 12 Conveyor, Dual Roller ......... ..Sept. 20 
Apron, Protective Feb. g Cleaning Machine, Small Parts............ Feb. 10 Comveyor, Elevator ...........:ccssesssssessssseees Oct. 50 
a9 Acvidtee Cie Oct. 1g Clutches, Friction Aug. 8 Conveyor, Loading... .Oct. 10 
8 Assembly Service Oct. 19 Coating, Acid Proof ............ecccsssssssseeeses Oct. 10 Conveyor, Oscillating ............ Aug. 10 
4 ‘ — ——- sstinhdeaiaiashsieinwucsiabies Aug. 12 —— | om I erisscnssssisens Jan. . 
oating, uminum Mar. 52 onveyor, ed 
30 B Coating; Hard, Dry Rustproof............ June 8 Conveyor-Elevator 
+4 a a Juiy 10 } orn 2 = 
| oating, Plastic Dec. 56 ooler, Crane Ca 
. Batters 7. Unit .. a. * Coating, Protective Mar. 16 Cooler, Cup Water . x 
4 mere y — a a sesenensaneensserscenenes ly 59 Coating, Wall Mar. 54 Cords, Coiled Electric.............cccscseseseesee June 12 
36 Be a Cat c Coating, Protective Apr. 12 Counter 
— Time for Nov. 16 Coatings, Anti-COrrosive .........ccseeeee June 12 Counter, Electronic 
61 Senkaan Griided sninnhiniaetatiiiiaaia Fr - 8 Coil, Heating Mar. 14 Counter, Industrial 
38 Belt with enn tue g Coil Form, Universal Ceramic........... Nov. 13 Coupling 
. ws Collector, Dust Jan. 58 Coupling, Hydraulic 
4 ne —" — 4 Collector, Dust Apr. 10 Couplings, Flexible 
ender, Pipe ct. Collector, Dust May 8 Couplings, Split. ...... 
40 pene J —— oe. = Collector, Dust Oct. 19 Crane, Mobile 
ankets, Quieting Sept. 2 Comparator, Optical ....cccccccsscsssesecseesees rs on 
62 | ere _ anasesiesnsnanianekcesepece nessa zon. 4 Comparator, Voltage ...... “Jan. 54 Crane Arm Attachment 2 
& ps ec. Compass, Pipe Intersection.................. Mar. 16 Crusher, Stoker-Coal ........ Apr 
37 Boring Tools ...... Mar. 54 Compound Aug. 10 Cut-out, Conveyor Overloa May 45 
Box, Pallet Oct. 49 Compound, Thread Sent. 22 Cutter, Hand Power a” “4 12 
38 ter —~ " —_ 6 Compressor, Air Dec. 27 Cutter, New Belt ............................... ee. 5 
37 . — MONEE cececsscscsscncesscsascosesseeseosoacscnsesd ct. 52 Compressor, Gasoline Driven Air... May 8 Cutter, Paper Feb. 6 
Buggy =, ow Sang weit July 42 Compressor, Portable Whee, 26 «CUES PID on snsccscssescesscscceccscesoozosnnscccoces Jan. 59 
Bun, . ene 4 = . May 6 Compressor, POrtable occ, Nov. 16 
130 ers, ackage as . 2 uly 10 Concrete Improver Dec. 12 D 
167 Condensate Return System ................ May 12 
49 & CONAENSATION UMlt ncs.ccccccccccsccscscssscceres 
i Cone, Anti-Smudge De-Reeling Tenston virnnnonnn Feb. 8 
a DIED. -: SabvassAdininotiaswicassteasse 
x Cabinet, Instrument Sa ~ 14 Connector, Hinged Diffuser, Aire nn ntenenme a =~ * 
Ci EE. eer ar. onnectors, Building Wire 
H Cable Protection Oct. 14 Connectors, Pressure sc caachiey . a ae —_ B 
°28 Gunes Board Jan. 12 Connectors and Couplings ............... Mar. 17 Distribution Systems Jan. 7 
alculator, Flow Oct. 18 Contactor Oct. 12 Dock Boards, Magnesium ................. Nov. 11 
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Drainage, High-Pressure  ........see Feb. 10 Hammer, SCRUM .........0..ccccsssscccccrscsssocees July 10  MOtorgears ........sscesecsssscssssseressensssereseneenes Dec. 19 







Drainage System, Heating . 
Drill, Air Operated ......... .Feb. 16 Handler, Steel .. 
Drill Kit .......... ; Jan. 6 Hanger, Swivel 

Driller, Earth ... Sept. 16 Hangers, Bar ........... a 
Drills, Masonry Aug. 10 Hangers, Lowering .. June 12 










.Feb. 9 Hand Truck ......... Feb. 9 Motors, New Mill ............ 
..Sept. 20 Multi-Breaker, New Type... saad 
Dec. 20 Multi-Fuel Engine, Cyl. ..........cccees June 6 





Drive, Pulsing ................ Nov. 11 Hard-Facing Method ....,. -Nov. 14 
Drive, Threaded Power ..Oct. 55 Heat-Retaining Compound -Mar. 9 
Driver, Velocity Power . .Aug. 10 Heater, Cabinet Unit .......... SS Mar. 11 






















































































Drives, Silent Chain ............. ..June 8 Heater, Space _ .......-.+ Jan. 5 Nut Setter, Impact ..............cccccscsccesseees May 6 
Drives, Silent Chain Stock June 10 Heater, Textile Unit . .Oct. 18 
Drives, Worm Gear ............ ..Oct. 20 Heater, Unit ................ Feb. O 
Drum, Solvents. .............. > Brrr Mar. 9 
Dual-Fuel Attachment .Mar. 9 -Mar. 17 
/ eo Mar. 11 : Sept. 18 Onmmeter, Electronic Volt... June 42 
Dust Control Unit o.cccsee Mar, 12 cssssssssesesesenees «Dec. 19 Onmmeter, Low Resistance ..sc.sccsccsecse: May 10 
Dynamometer, Smallest Yet .............. Nov. 20 Heater, Unit ......... Dec. 48 6j)-Conditioner Jan. 54 
. Heaters, Immersion .. ‘Nov. 20 Ojjer. Dual Visibility May 10 
Heating Units, H-F ‘Nov. 18 Oiler, a a = 
E Heliweld Holder ..... Feb. 17 Oilers Gravity Dec. 56 
Holst, Air .......... “July 44 Oilers, nn AES isaac ia etiaesiaombanaleae — = 
Electrode, BromZe .......ccccccsecsssesseerreesneees Sept. 22 Hoist, Eleciric Jan. 5 - 
Electrodes, Hard Facing... ..Dec. 50 Hoist, Electric .. Mar. 14 
Electrodes, Hard-Surfacing ..Apr. 12 Hoist, Hand O . -Mar. 9 P 
Electrodes, NOW vcs FR «sisi RRR CSE IRR terre res: Dec. 5 
Elevators, Shop ...........+ Sept. 22 I: TEI cssscstnsnseccescoveensecussete Dec. 53 . 
Eliminators, Auto-Vent . Jan. § Hook, Clevis Nov. 14 Wee, WHE occesassccsccsnessescesssessessnnsanad Oct. 49 
Expansion Joint Fittings ............. .Mar. 9 Hook Fitting LEELA T, Jan. 8 Packing, Felt for Oct. 56 
Extinguisher, Dry Chemical Fire....... .33 Boeke, Live .................... .Mar. 6 Packing, Pump ....... Apr. 12 
Extinguisher, Fire .17 Hose, Light Weight Tool... .Dec. 13 Packing, Self-FOrmimg ..............:sse Aug. 12 
Extinguisher, Small . 22 Hose, Seamless Flexible Metal... .Nov. 18 Packing, Valve ..... Apr. 42 
Hydraulic Power Unit ......... 8 Pads, Machine Mounting saeneannneesineeniia Aug. 6 
F Hydraulic Power Unit. -16 Paint, Anti-Acid .......... 
_ <j eS: Dec. 51 — ——- scons 
‘ain rus. eaner . 
re Jan. 58 I I, SUD TINIE ccsccosannncecescesascesceenionted 
Fan, Ventilating Nov. 54 Paint, Fire-Resistant 
Fan, Utility ................. ..Mar. 3 Nao 2 aes cotnnbaseseennesnnntesbil 
Fans, Adjustable-Blade . Jan, OR stinteninientinnteantaell aint, Marking 
Fastener, Clinch ............. ..Mar. 16 Soares — CAT = % Paint, — snaianeneseonannacteaseesassneed 
Fasteners, Belt ..... Oct. 57 Incinerator, Portable .......scsssvssvssssssse Dec. 13 Pallet, 4 Way .... 
Feeders, Vibratory Oct. 14 Indicator, Engine Maintenance..........May 6 Pallet, Wood 
Pile, Hand. -.....sso.... Oct. 20 Industrial Humidifier ............. “Feb. 17 Pallets, Steel, > 
File, Self-Clearing JON. T Inks, TWO Marking ..c..cccccscsccsssessseessseees July 190 Panelboard, PLUGH IN” .0..2.0scscerseecosreseseeee 
Filter, Lubricator ..Oct. 55 Inserter, Grommet Sept. 8 Paper Tubes, Die-Formed. . 
Filter, Pressure Leaf Sept. 16 [nsulation, Duct occccccccccccccccccscsscceccesceeee Aug. 8 Phono-Pa System ............... 







Finder, Parts. ...................00 
Fire Fighting Nozzle Fog . 
Fire Fighting System .......... 






..Oct. 18 Insulation, Finish for .... 
July 6 Inter-Cam, Two-Station 


June 6 Pilot, Pressure Control 
: Apr. 42 Pilot Light, Oil-Tight ........ wad 
as i Pipe, Corrosion Resistant. ..............00 














Fire Protection System, CO; ..May 6 Pipe Units 

Fittings, Extruded ......... ..Mar. 52 J Plant, Small Rotary ..............ccccccsssssssees 
Fittings, Threadless .Aug. 8 5s meee RS 
Flights, Circular .... Jan. 7 Jack, HOS cccccoecccceoces.sooe Feb. 14 SUNIL cicisicnidisnspenvinss 

Float Switch Line . ..Dec. 13 Jacklift, Power Nov. 24 WUIOE, TOUT EGCMIMG onnc.cccncsccccccesscassesssseesd 









FLOOGHts .sccsssesscssseess ‘Sept. 2 





Plug, Automatic ..... 













Floor Color Coat. cscs. ..Nov. 54 ag peal DUty sesesssssssssesssessseeeseennnen oan. = Pneumatic Control ...... 

Floor Covering, Abrasive ..Apr. 10 Scint Wire Sept. 12 Power Plant, Automatic ................. 

FOOr Drying cccssssessssssssesesses ..Dec. 50 A a acca came ciate i Power Unit 

Floor Finish, Concrete ..Jan,. 10 Press, Lug Indenting ...................sssse0 

Floor Material .............. .Mar. 12 L Prime Mover, Single Cylinder. 

ed Repair ..... ..Nov. 56 Projector, Overhe —— cabeineasedscniiabinl 
a ..Mar. 14 rojector, Overhea 

Flooring, Steel Mat. Mar. 51 Labels, Wire Marking «0c Feb. 14 Pump, Acid 









r Ladder, Aluminum ....... 
—_ . Ladder, Aluminum ...... 
“Dec. 6 Ladders, Bracket Uses 
Sept. 18 Laminate, Plastic ............ 


..Mar. 11 Pump, 
Sept. 10 Pump, 
July 44 Pump, 
July 12 Pump, 


Flow Meter, Jacketed... 
Flow Meter, Tube ...... 
Fluid Drive Elevator 
Fluid Power Pump 








Flusher, Portable Oil “Apr. 11 Lamp and Base Changet............00 Nov. 14 Pump; 
Fountain, Bubbler .... er Sel Dec. 50 Pump, 
Fountain, Drinking ... Mar. 12  LAMPHOlde rs .........--e.cseeeseersesseeeneesneesneesneees Nov. 13. Pump, 














Dec. 56 Pump, 


Fuel Oil Treatment .......................Mar, 12 Lift, Floor to Floor 
..Oct. 16 Pump 


Lift, 242 Ton Fork... 

Lifter, Barrel ... 

G Light, Safety . 

Light Calculato: 

Lighting Calculato 

I, SID» sisnicccnciesisnisscsinststiiaseauvnidaniaa Dec. 20 Lighting System ........... 
Gage, Oil ............... ..Feb. 16 Lightning Discourager 
Gage, Pressure .. Jan. 12 Linear Ball Bearing ....... 
Gage, Pressure .. Jan, 57 Lining, Ceramic Base .......... 























Jan. 54 puller 


ys Sept. 22 Linings, Rivetless Brake Shoe. June 10 Pulley, 
Gages, Remote Reading Control.........Mar. 8 Loader, Automatic Pallet...... Apr. 10 Pulley, 
Gas Welding Rod ...................00 Jan. 55 aes ..Mar. 12 Pulley 


Gaskets, Chemically Inert 


Jan. 10 Loadveyor, Aluminum ............. 
Gaskets, Silicone Rubber 


Jan. 8 Louvres, Aluminum Eggcrates 














Feb. 14 Pumps, Coolant ............ 
Aug. 12 Pumps, Gearless .......... 
.Mar. 9 Pumps, 
..Oct. 54 Pumps, High Pressure 
Oct. 54 Pumps, Lightweight ..............ccsssseesses 
-Nov. 14 Pumps, Sanitary ........ 


.Mar. 17 Puller, Pulley 





eae 
Circulating 
TRGTOREEIG .ccccccesescsssesesesees 
TRVGTAUNICS GORE cccecsciscsscesesenescssesee 
Metered, Rotary, Hand - 
Overhead Bearing.............000000« 
Portable 
Sewage 
BME BROCOP, WARE 0..c.ccccescsssssccccesoes 



















Helical Rotor .. 











BID sccsccsennsessecatonsesescsscasoonesen 
Non-Electric ........ ¥ 
Lagging, Waterproof... 


Apr. 6 Pulley, Variable Pitch... 7 














SS eee ..Nov. 20 Lubricator and Filter June 10 
Gear Puller Rack ..Aug. 8 Luminaire, Hinged ........ Oct. 6 R 
Gearmotor ............... Oct. 51 
Sanuabes. dae esi = % M Racks, End Oct. 54 

enerator r Driv ..Aug. * ct. 
eeneunoes, Hot Water .. Nov. 54 | cere en —_—"% 8 

ad Ramp, ruc Sept. 
omens ——_ io — 2 Magnet Used in Synchronous anaiten Drill Bent. = 
Generator. Steam “Nov. 20 Inductor Motor, AINICO .........se Apr. 11 Reamers, Shank Chucking ............. Jan. 59 
Generators, Package Steam “Apr. 12 Magnets, Rotary .............. Sept. 10 Recorder, Dew Point a 
Generators, Packaged .......... “Dec. 13. Masks, Protective ponies Oct. 14 Recorder, Production .... 
Generators, RF ...... Feb. 8 Mat, Floor .... Mar. 10 Recorder, Timers for 
Grease ooeesecvesccseene “Oct. 19 Mat, Rubber Nov. 18 Recorder, Turbidity ....... 
Grinder “Feb. 8 Mat for Easy Standing, Rubber.......... Dec. 13 Recorder, Voice 
“Mar. 17 Measures Thickness from Rectifier 


Grinder, Bench 





























































Grinder, Drill ...ccccccccccccccesees Oct. 14 a a . Rectifiers, Selenium 
Grinder, Portable Vertical June 8 Measuring, Temperature - Reducers, Cone-Drive Speed. 
Grinding Hi-Speed . “Dec. 19 OS SO —Ee =. Reel, Portable Cable 
Grinding Wheel ............. Nov. 14 Megohmer, 4-in-1 Reel, Self-Winding 
Grinding Wheels Aug. 6 CE . Reflector, ON ae 
Guide, Radius ........ Nov. 12 Metallizing Without Preparation........ May 6 Refrigeration System ........ 
Gun, Metallizing . Feb. 14 Meter, Moisture ..........soen Sept. 8 Regulator, Strainer and Flow 
“apr. 190 ‘Mixer, Gas-Air Dec. 66 Regulator, Temperature ........ July 42 
Gun, Plumber's Flushing “Oct. 54 Mixer, Soluble Oil .......csesecsssneeessennes Oct. 57 Relay Big Output, Small............. Feb. 10 
Gun, SPray eeccccccccsssessseen Feb. 11 Motor, Chemical . Aug. 6 Relay Control, Electronic Level........May 44 
RE: ‘ Motor. Electric Mar. 6 Relay, Beroury a 2 
r Motor, High Torque Capacity.............. Apr. 6 Relay, Mercury Dec. 57 
H Motor, Mill Nov. 16 Relays, D C July 6 
eee. soaiees wesene Aug 4 Belays, Time Delay Sept. 20 
; ug. ver, Grease ANd Oil .......ccccsccsees 
CO eee Jan. 59 Motor, Wound-Rotor .......ccscesseee fesecee ~4 54 Remover, Grease and Gil EONS: oo. 2 
Hammer, Non-Malrring. ..........000000 Dec. 8 Motoreducer Nov. 18 Repair System, Roof ‘Aug. 6 
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Repellent, Water ...........cccse Mar. 6 
Reseating Tools, Valve ...........cccccccesee Nov. 22 
Resistors, Dummy Antenna .Apr. 12 
BIIIIIT  cxicsnsscecnsctsontinasioconssctesste eb. 7 


Resurfacer ......... 
Resurfacer, Floor ... 
Rod, Are Welding 
Roller, Conveyor .. 
Roofing, Monel] ..... 















Rope, Nylon-Steel sept. 22 
ROtating Carriage ........0.0...0.ccscscceccsesreses Feb. 16 
Rubber Strips Feb. 6 
Rule, Illuminated Pilexible ................ June 12 
BaRety Bint GG nncceccsccccccccesscccsscccscssssces Nov. 20 
Sander, Disc Mar. 52 
Sash, Factory .......... . Sept. 18 
Sash, Steel Factor: Nov. 12 
Saw, Chain ..... Dec. 56 


Saw, Masonry .. 
Saws, Masonry 





Scaffold ............. Mar. 6 
Scaffold Mar. 12 
I, SII csccessccesccsscssonsnssncsonvensecs Nov. 16 
Scale, Industrial Apr. 10 











cS 1 eee Oct. 16 
Seale, PIAtLOLIM  .......ccccscccccccecvess aad 


Scale Model Layout Service. ..June 12 
Scales, Weighing .............0000 ..Sept. 16 
Scraper, Paint. .............. Apr. 45 
Screwdriver, Ratchet ...Wec. 55 
Ps SEINE cegetonvincasnotccsicsnsssniotsnesionceniunnes Mar. 

Sealer, Surface Jan. 8 





Separators, Textile Air .................-.00 Nov. 16 
Servo Control ..........00+ = 





Sewer Machine, Electric -Dec. 12 
SE Jan. 7 
Shaft, Flexible 7 Oct. 19 
TORT, TCRRIINT oeccccsesscccesesescssscscsssnescees Aug. 8 
Shear Cutting Tool July 42 
Shearing Unit ............ .Feb. 14 


Shears, Power ......... 





Sheave, Adjustable .. ..Oct. 6 
IIIA, TREE dinsnnnsernensscocnscnsencesssenneononscd ‘Oct. 20 
Shelving, Steel Dec. 57 
Shelving, Steel-WO00d  .0.........ccccsceseeeee Sept. 12 
Shipping Box, All Steel oo... May 12 
Shovel, Fork Truck Apr. 41 





Signals, High-Low Waters 
Signs, Luminous .............000.0 al 
Silencer, Intake Cleaner ...................... 
Silicone Rubber 
Sketch Sheets ............. 
Slings, Equalizing . 
Slings, Wire Rope . 
Solder, Core 
Solder Feeding Attachment.................. 
Solder, Soft 
Solders 
BOLVENE, LARS OGL .....cccccccrcccrersccsccesesees 
Speed Changer, Variable a 
Speed Reducer .................. 
Speed Reducer ............ 
Speed Reducer, New 
Speed ReEduce,®s ...........cccccsceseees 
Speed Selector, Application of. 
| ee 

Stabilizer, Voltage ... sed 
Stabilizers, VoOI]tag@e ............cccccccccssrecessees 
Stand, Drain 
Starter, Automatic Motor 
Starters, Magnetic 
Steam Line Treatment..................0000 
Steel Plate, Sheet Handler... sd 
Straightener; Wire Control, ae 
Strainer, Angle Type ........... sina 
oe ES, 
Strainer, Offset 
Strainers Increase Pump Life and 






























Steam Generator Efficiency ............ Nov. 13 
ee Oct. 53 
Suggestions, For — Employee......Apr. 12 
Sunlight In, Cold Out ............. Jan. 8 


Supports, Roller ion —_ 
Switch, Inter-Lock. ........... 
Switch, Magnetic Proximity 
Switch, New Operators for = 
SIWECGM, PPPGBBUTS oicsccsesscsiscsccccceccscsesssesoeese Apr. 43 





























A 
I, II ciciakitsttctiinenscmcussarititatania Nov. 66 
B 
I Se hs, sikcinancinnissosetanesnnivnencdonen Apr. 19 
sciciehainionsdivotdaba Aug. 28 
—. =e Dec. 52 
Beard, Jr., J, T. Nov. 68 
SS | eee July 20 
Bennett, James EB. .....cccsccccscccsscscscessees May 35 
Blake, E. Nov. 48 
Sy Fa ER eatetascinetcnsssenneapnsitinctetian Dec. 42 
Jan. 43 
MROWNOM, TUOTTIOTE ossessssisisicesssssscesccnesess Oct. 42 
TOUT, TRITIIEG ocssscesssscinscsscssesssssssesased Oct. 42 
Nov. 50 
Dec. 26 
Brooks, Harry E. Mar. 24 
Brownlee, Kenton Hy o.........c.cccccee Dec. 61 


Bwitels, Bamald TMC oececccrccrcccsssscocecccssoes 
Switch, Starting 
Switch, Starting 
Switch, 3-Way COnveyOF...........ccsees 
Switch Weighs, Sasa Smart.. bed 
Switches, Mercury .. didsadstanizians al 
Swivel-Hook Assembly | <siahiitanseliadiablneatg 








ND, I svecstniscstasnssssnivessesessospatied Oct. 51 
Tachometer, Electric Hand. a 

Tachometer, Hand ............... 
Tachometer, Small ........... 
Tail-Gate Truck Loader 
Tar Remover 
Temperature Recorder, 
Template, Drafting. .................. 
Terminal, Battery ..... 
Terminal Block 
Terminal Block, carne ie 
Terminal Block Kit, Build- 




























Terminals, Socketype Cable .... wd 

Test Plug Oct. 10 
Test Unit, Pour Sept. 8 
Tester, Pocket Electric.................:00 Nov. 26 
Testers, Voltage Dec. 20 
Testing Kit, Combustion. ...............0 Mar. 10 
Thermal System ........ceeeees July 42 
Thermometer, Indoor-Outdoor .......... Dec. 12 


Threader, Pipe 
Tile, Safety 
Timer, Interval 
Timer, Pneumatic ....... 
Timer, Process Control - 
TER, TRIE, cccccnesccccossnsstaccnesnsatsanenned 
Tool Kit, Handy 
. TS” SRS SS SEES a RR 
Torch Holder, Welding sa 
II ines icescsatensnramidsinctessassicsincessionn 
Tranformers 
Translates Slight Movements.............. May 
Transmissions, Fluid ............. sel 
Transmission, Variable 
Transmitter, Pneumatic 
































Trap, Bucket Oct. 8 
Trap, Steam ..... Jan. 55 
Trap, Steam .............. May 10 
Trap, Steam June 12 
Trap, Small Steam Dec. 19 





Tread-Making Tool  ..0.........cccscscseesseses June 6 
Treatment, Aluminum iia 
Trap, New Steam ............. .June 10 


Truck, Bulk Material .... 
Truck, Die Handling Li 










Truck, Die Loading Lift ..... ..Oct. 20 
Truck, Fire Dec. 19 
cr: 3. 2% a 
Truck, Fork 6 
Truck, Fork 





Truck, Fork 
Pe BE ee 
Truck, Hydraulic Lift J 
Truck, Lift 

















Truck, Lift b 

Truck, Lift Feb. 17 
Truck, Lift Aug. 12 
Ps. IIE: sc stenaesinsiesinntennssacebisdbisscebersnesisei’ Oct. 55 
Truck, Light Weight Lift.........000.0..... Apr. 12 
Truck, Low Height Sept. 12 





roy | rn Oct. 14 
Truck, Motorized ed 

Truck, Riding Lift 
Truck, Straddle .......... 
Truck, Telescoping 
Truck, Tote Box 
















Truck, Tote Pan Lift. Mar. 16 
rl *elUDSCUCOD OD Eee Oct. 19 
Truck, 2000-lb Fork Nov. 16 
Truck, 2000-lb Platform...............c.c0000 May 8 
Truck Attachment, Fork .. A 


Truck Attachment, Fork .. 
Truck Attachment, Lift . 
Truck for Pulling Light “Loa 





















































Hand Mar. 53 
Tubing, Flexible Jan. 56 
Tubing, Flexible June 6 
Tubing, Flexible Metallic .................... Feb. 6 
Tunnel Kiln Feb. 11 
Bryant, William W.. ..............ccscesssesees Apr. 16 
Po Se June 4 

Cc 

Callard, R. L. Jan. *28 
Carter, J. M. Dec 18 
Carter, Roy Dec. 48 
auasiats Jan. 25 
Mar. 42 
paves Apr. 26 
May 33 
Nov. 23 
Dec. 28 
CD, TNE Bh, civisssiecscotscissnsrcserivictia July 23 
Cuke, N. H. 41 
I Tilia. Tile TN aninsicsestenbiienisduncdtsinail Nov. 42 

Davis, William x. <sonacssnsinnsnsinaitinsesbinaa Oct. 
Dench, Ernest A. Aug 22 
Aug. 36 





2 errr July 10 
WEBER, TROUMTOTOOD cece ccessccrsececsncessccssseees June 8 







Co cere Dec. 50 
Valve, Ball Type ..... ..Mar. 10 
Valve, Bronze Gate Jan. 6 
Valve, Butterfly ...... .Mar. 9 
Valve, Control ..... ..May 10 
Valve, Control ............. ..Dec. 19 
Valve, Fast-Cycling Air. June 6 
Valve, Flow Control ..... -Mar. 52 
Vo ..Mar. 54 
Valve, High Vacuum ..Dec. 67 
Valve, Lubricator ........ Sept. 20 


Valve, Pinch Type 
Valve, Plug .............. 
Valve, Solenoid .... 
Valve, Solenoid ... 
Valve, Solenoid. ....... 
Valve, Spring Check 
Valve, 3-Way Air .... 


Valves, Hand and Foot. 
Valves, Porcelain ...... 
Valves, Special ........ 






















Valves, Swing Check . ._Mar. 9 
Varnish, Insulating J 
V-Belt, Leather ....... ..May 44 
. eens Oct. 56 
V-Belt fnstatiation. Unusual ............. Feb. 10 
ener Dec. 66 
Vibration Control Unit................. Nov. 20 
Vibration Meter : Oct. 52 
Vibrator, Unbalanced Load ................ Feb. 11 
Vise Mounts Dec. 50 
Walkie, Bhectric Likt. ............:.cscccccsesess May 45 
Warns When Bearings Overheat........ Dec. 7 
Washroom Service Sept. 22 
Watchman ..Oct. 8 
Water Cooler, Drinking. ..................... Jan. 8 
Water Wetter, Making ........ Nov. 18 
Waterproofing, Masonry Apr. 6 
I sccssesnsresseccassecassssers ..Oct. 12 
Weatherproofing . 


Welder, Arc ........ 
Welder, Flexible .......... 











Welder, Light Weight .Dec. 50 
Welder, Limited Input «0.0.0.0... Sept. 22 
Welder, Power Supply for Portable....Jan. 10 
WEldET, PORT YPC ...0..0ccccescocrcccrssesesserseee Feb. 11 
Welder, RESISTANCE  ......:.sccccccccccrsercsescersees Feb. 7 
Welders, New Arc Dec. 19 
WHORE, “TURTIOBIE onc senccseccccscseccccssocscocsesd Jan. 59 
Welding Rod Oct. 10 
Wheel, Contact Sept. 20 
WEL, TD TRPUBE ccsccccessecessosssssescessecsin Dec. 51 


Wheelbarrow, Mechanical . -Mar. 10 
Wheelbarrow, Powered 
Wheeled Lift Jack .... 
Wind Speed and Dire 


























MINE dcseccinesentcivasacsesnescccsossssesiasssesibodd Feb. 14 
Winder, Spring Oct. 10 
Window, AluMinumM 2.0... ccccceeseees Dec. 57 
Wire Protector, Plastic 2.0... Jan. 57 
Wire-Stripper and Wire-Cutter 

Combination Jan. 54 
Wiring, Fanning Strip Facilities 

Terminal Nov. 24 
Wiring Test Set Sept. 8 
Wood Preservative Paint Dec. 12 

9 


Working Unit, Sheet Metal.................. Dec. 
Wrench, Open-End ............... sJ 

Wrench, Self Adjusting . A 
MINOT, Ty GI oseiscceseiensecicsoeccacssansneel 












































BOM POE, TEAMS ..0cisciscccccccccoscsonsseres Jan. 5 

Delano, H. A. Oct. 42 

Fee Oct. 43 
E 

Ebert, H. G. Mar. 32 

Apr. 30 

May 28 

June 31 

aie July 28 

Eckert, Francis June 19 

Emerick, Robert H. Sept 36 

Emmerson, Ralph W.. .........:.cse0e Nov. 50 

MEFIOSOM, LAMIOTE T.. ...cccccccsorscosessessesees Nov. 26 
F 

Falk, J. F. Apr 32 

Fiske, R. L. July 22 

Foster, John Oct 27 

France, Ray Apr. 32 

Fristoe, R. O. .... July 21 
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P Stiles, K. Brad . 
Sutton, S. H. .... 


Garrity, Gooege A. siesiidsidsinail a : PT, GI, Tin cicsccsccsenscnseccicsscasansincsin Dec. 62 
Gaylord, William W. sacha Pealer, Robert B. sine a -May 21 
‘ June 28 
Perryman, John M. .............. . . 
Podell, Howard 4 Thomas, Carl 
Podell, M. 


F nen R. J. 
ntilini = ‘owne 
Gentilini, C. . * oa A " 
Gravenstreter, Trail, Thomas 
Greenberg, H. ascetienl ' , 
Groff, Walter H. z ; emer oo 
eevanettre 7 ey am 
Gundel, Thomas png Carl H 
Rowe,Theodore S. 
Rudolph, Walter .. 


Rumble, Frank H. . Nov. Van Voorhis, F. J. 
a "s — Donald H. .. 


Hanneman, Walter eS « ..Dec. ‘ von. “Dannenber, C. Oo. 
ages. c. —— Vreeland, J. J. 
arvey, Elmer . piipsianeniai ‘a 
Heil, V. E 
Herrman, D. D. . canna v ‘ 
Hermann, C. C. . : Sechrest, Howard Walek, Stanley 
es ; Seehafer, Richard G. wa Wall, William B. 
Shields, Clark T. ee Warner, W. E. ... 


Hertz,  _ ‘ 
Os, SINE «. wen. Slavinsky, John F. _ . Weightman, H. E. 
- Slicer, J. S., Jr. ad % Westbrook, Francis A 
Smith, H. O. .. said . Whittaker, M. L. ... 
Widell, G. M. 
Smith, Philip J. ; q Williams, 
Smith, Silvanus Williamson, James D. 
Smith, W. F. ... y Winker, J. J. 
Smith, Utley W. . -Dec. Woolsey, C, W. 
Spurrell, Merle P. . 


Tugman, J. Se. 


Jackson, Thomas M. 


Jacobs, Robert J. = a 
4 Sternman, R. A. a a Zeibarth, E. A. 

a Stewart, O. W. i Ziemke, Myron C. 
Zohfeld, George 


Kenyon, R. S. 
Koch, J. Howard 
Kramer, Andrew W. 
Kramer, E. J. 
Kramrisch, Fritz 
Kruse, G. W. 








Larsen, George A. 
Livermore, H. 
Laurence, Edward P. 
Loewe, R. 

Ludwig, James 


IS SIE TEs. insididdineanaseinsdnainiaensiibsdeth Mar. 
McCarty, Gordon , 
McConville, H, A. . 

McDaniel, M. A. .... 

McDermid, H. B. 


E. 
Maxson, Ww. % 
Meyer, H. R. ........ . 


Miller, W. H. abies 
Milton, Chester sciceaadiiniie 
Miner, Carl F. . 
Mitchell, Terry 


Neiderhiser, U. F. ............. 


Oakhill, Frederic ..... . me “ 7 “ aoe 
Oa Wil RO” They warned me in Production that I might meet some opposition 


Oppermann, R. H. eka earee : to my ideas’’ 
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Maintaining Industrial 
Lighting Efficiency 


By CARL THOMAS 


‘THE SUBJECT of artificial light- 
ing in industrial plants has 
received too little consideration. 
During the war years a number of 
plants were newly built or enlarged, 
and, in general, such new construc- 
tion did receive the benefit of mod- 
ern lighting engineering, and this 
doubtless contributed much to the 
high production rates prevalent in 
such plants. But the bulk of Amer- 
ica’s industrial buildings were 
erected prior to the war, and, in 
many cases, are inadequately and 
inefficiently illuminated. 

Studies show that footcandle re- 
quirements, based upon the funda- 
mental principles of eyesight con- 
servation and seeing comfort, are 
approximately as follows: In areas 
where intermittent tasks are carried 
on, such as. cement and clay products 
grinding, stone crushing, hand fur- 
naces and boiling tanks in chemical 
plants, stockrooms for medium size 
materials, and loading docks, 5 foot- 
candles. For such work as moulding 
cement and clay products, glass 


blowing machines, steel rolling mills, 
and stockrooms where small articles 
are handled, 10 footcandles. Where 
tasks such as rough bench and ma- 
chine work, medium assembly and 
inspection, hand painting, and weav- 
ing light woolens are carried on, 20 
footcandles. For severe seeing tasks, 
such as medium machine work, 
medium fine assembly and inspec- 
tion, fine sanding and woodwork 
finishing, and drafting and proof- 
reading, 50 footcandles. 

Very exacting and prolonged see- 
ing tasks, such as fine bench and 
machine work, very fine hand paint- 
ing, finishing, and discrimination of 
fine detail of low contrast, 100 foot- 
candles. Extra fine inspection, as 
required in making precision instru- 
ments, requires 200 footcandles. 
Where industrial color identification 
is necessary, 500 footcandles is re- 
quired. And some very critical see- 
ing tasks may require an even 
higher level of illumination. While 
some of these lighting levels may 
seem unusually high, their neces- 


sity can be better understood when 
it is realized that the level of bright 
summer sunshine is 10,000 foot- 
candles. 

When we see an object, it is the 
light reflected from the object that 
we actually see. For this reason, 
brightness, which is the amount of 
light reflected from an object, is an 
important factor in seeing. For ex- 
ample, a piece of gray paper having 
8 per cent reflection factor will re- 
quire 10 times as much illumination 
as a piece of white paper with 80 
per cent reflection factor, in order 
for each to be equally visible. There- 
fore, the darker the object the more 
illumination it will require. 

Size is another important factor in 
seeing. The larger an object is, of 
course, the easier it is to see. But 
by increasing the illumination level 
the apparent size is increased, and 
seeing becomes easier. For this rea- 
son, fine work requires more illumi- 
nation than coarse work. 

A further factor in seeing is the 
time required to see. It has been 


Fig. 1. Left: A service crew at a California aircraft plant loading the telescopic platform with new lamps for servicing 
lighting system. This electric-driven platform speeds relamping and servicing in high bay areas not served by overhead 


lamping bridges which travel on existing crane rails. Fig. 2. Right: 
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man extra arms for greater efficiency 


Clamp-on brackets attached to ladder give a work- 
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proven that the speed of seeing in- 
creases with increase in the level of 
illumination. Therefore, tasks which 
depend upon speed of vision should 
have high level illumination for 
maximum efficiency and safety. 

Due to the complexity of a com- 
plete program of efficient seeing, it 
is important that the planning of 
lighting systems and light reflecting 
painted surfaces be entrusted to ex- 
perienced lighting and color engi- 
neers, who by training are in an ex- 
cellent position to advise properly. 

Once a good system of illumina- 
tion and planned colors has been put 
into operation, it is vitally important 
that an equally efficient plan of 
maintenance be inaugurated, in 
order to preserve and continue the 
benefits of modern illumination. If 
this is not done, the advantages of 
efficient lighting will gradually wane, 
but not the lighting costs. In just 
six months, dust and dirt can reduce 
the light output by half, yet it will 
cost just as much for electric cur- 
rent. For this reason, the expense 
of a good maintenance program will 
prove to be an investment, since the 
cost will be more than paid for by 
the light saved or by increased pro- 
duction and efficiency resulting from 
better lighting. 

An efficient maintenance program 
should take into effect the condi- 
tions under which the lighting sys- 
tem operates. Naturally, the dustier 
the atmosphere the more frequently 
the lighting units will require clean- 
ing. Under normally clean condi- 
tions, they should be dusted once a 
month. Every three months, the re- 
flectors, glassware and lamps should 
be washed in a warm soapy solution 
containing a mild water softener, 
such as tri-sodium phosphate or 
borax. They should then be rinsed 
and dried. It is especially important 
to dry lamps and glassware thor- 
oughly before replacing, to prevent 
cracking. It is likewise important 
to allow lamps and glassware to cool 
sufficiently before washing them, for 
the same reason. 

This program should be aug- 
mented by the prompt replacement 
of burned out lamps. Lamps should 
be replaced as soon as practicable 
after they burn out, in order to 
maintain the efficiency of the system, 
which was designed to operate with 
all lamps burning. 

Where fluorescent fixtures are em- 
ployed, it is especially important to 
replace defective lamps or starters, 
unless no-blink type starters are 
used. If this is not done, damage to 
the ballast, lamp or starter may 
occur, depending upon which part 
is defective. 

Incandescent lighting units are 
relatively simple in construction and 
operation and hence simple to main- 
tain. Fluorescent fixtures, on the 
other hand, are more complicated in 
construction and operation, and con- 
sequently require more specialized 










Fig. 3. In a dusty 
foundry totally-en- 
closed dust - tight 
luminaires should 
be used to mini- 
mize maintenance 


knowledge. In order to maintain 
such lighting at a high level of effi- 
ciency, it is necessary that the main- 
tenance organization be familiar 
with the theory and practice of 
fluorescent lamp operation. (See 
PLANT ENGINEERING, March, 1948). 

When the electron emissive ma- 
terial on the electrodes of a fluores- 
cent lamp has been used up there 
will no longer be a path for the cur- 
rent to follow from one end of the 
tube to the other. When this occurs 
the lamp will begin to blink. The 
blinking signifies the efforts of the 
starter to relight the lamp. Since 
the lamp cannot be relighted, the 
starter will continue its efforts until 
either the starter contacts fail or the 
ballast is damaged by the repeated 
high voltage surges. For this rea- 
son, it is important that a blinking 
lamp be replaced as soon as possible. 

The life of the electron emissive 
material on the electrodes will be 
shortened in proportion to the fre- 
quency with which the lamp is 
turned on and off, since each time 
an arc is struck more material sput- 
ters off the electrodes than occurs 
while the lamp is in operation. 
Therefore, if the starter is sluggish 
or otherwise operates improperly, it 
may cause excessive starting efforts 
with consequent shortening of lamp 
life. Thus it is necessary to replace 
defective starters in order to protect 
the lamp and ballast from needless 
starting efforts. A no-blink type 
starter is available for certain sizes 
of fluorescent lamps and its use will 
prevent such trouble. 

The cold cathode type of fluores- 
cent lamp does not employ a starter, 
hence is not affected in this way. 
This type of lamp is equipped with 
a high voltage ballast that lights the 
lamp instantly without the necessity 
of preheating the electrodes. 

The average life of most fluores- 
cent lamps is 2500 hr. However, some 
may fail after a few hundred hours, 
while others may last 4000 or 5000 
hr. Any unusual operation charac- 
terizing lamp or equipment defect 





should develop very early in the 
lamp’s operating life. 

Fluorescent lamps _ normally 
blacken on the ends as they near 
the end of their operating life. But, 
on the average, little blackening 
should occur during the first 500 
hours of operation. Heavy end 
blackening early in lamp operating 
life indicates that the active material 
on the electrodes is being sputtered- 
off too rapidly and will result in 
short lamp life. This condition may 
be due to the circuit voltage not 
being within the ballast voltage rat- 
ing, loose lampholder contacts, im- 
proper ballast, defective starter, or 
the lack of a starting compensator in 
the leading circuit of a two-lamp 
ballast. 

If a lamp starts to blink it may 
indicate normal failure at the end of 
operating life. But if the lamp is 
comparatively new the trouble may 
be due to a defective starter, low 
voltage, improper ballast or low sur- 
rounding temperature. 

Where the lamp fails to start 
promptly, look for a defective starter, 
or lamp not making proper contact 
in the lampholders. 

When only the ends of the lamp 
remain lighted, the trouble may be 
due to a short-circuited starter con- 
denser or welded starter contacts. 
In either case the starter should be 
replaced. If no-blink type starters 
are in use, the lamp ends will re- 
main lighted in the case of a nor- 
mally failed lamp. When the lamp 
is replaced, the starter will again 
function normally. 

Of course, if the ballast has been 
replaced or other wiring work done 
on the fixture, there is a possibility 
that a mistake has been made in the 
wiring connections. In the case of 
two-lamp ballasts, lamp blinking 
may be caused by the individual 
starter leads from the two pairs of 
lampholders having been criss- 
crossed. Under such conditions the 
two lamps may start if both starter 
switches open at the same time, 
otherwise, if one lamp starts, the 
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other lamp may blink for some time 
or not start at all. This type of 
trouble is usually easy to locate, be- 
cause after one lamp lights only one 
end of the other lamp will light be- 
fore it attempts to start. Also, both 
lamps must be in the lampholders 
before one will start. 

Where only the lamp ends remain 
lighted on a newly rewired fixture, 


it is possible that a mistake has been 
made in the wiring. 

If a lamp makes no starting effort 
and no wiring errors can be found, 
it is remotely possible that the bal- 
last is open-circuited and hence re- 
quires replacement. It is a good idea 
to check lamps and starters that 
appear defective in a fixture known 
to be in good order. A portable test 


Flexibility in Wiring 
Saves Time, Money 


This building remodeling job necessitated the use of surface raceway 
wiring systems in order to accommodate the wants of prospective 
tenants ... Rental areas totaling 40,000 sq ft made from old loft space 


W HEN LOFT space in the Ed- 

wards Building, Cincinnati, was 
transformed recently into offices, the 
use of surface raceway wiring sys- 
tems resulted in an approximately 
30 per cent saving over the cost per 
floor for alternate in-the-wall wir- 
ing. 

In addition to this economy, the 
renovated floors were ready for ren- 
tal in seven months time, against 
an estimate of ten months required 
for floor modernization with con- 
cealed wiring. 

According to engineers A. S. 
Rhine and O. S. Larkby, Jr., trans- 
formation of the structure into office 
space required major _ structural 
changes. Up to the present time, 
four floors have been modernized. 
Each has a rental area of 10,000 
sq ft. 

The modernization started on the 
ninth floor. Conventional erecting 
of walls and partitions was accom- 
plished. Floors were installed and 
adequate concealed wiring was posi- 
tioned for modern lighting fixtures, 
wall outlets and necessary switches. 
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When the floor was ready, pros- 
pective tenants came in to inspect 
the facilities. However, the tenants 
asked, when signing leases, that 
changes be made in the location of 
lighting fixtures. They asked that 
wall plugs be moved. New outlets 
and switches were requested. 

In addition to breaking into the 
recently completed walls to modify 
the buried wiring, the building 
owners had a several thousand dol- 
lar investment for the initial wiring, 
the required changes and the labor. 

When the next floor in this loft 
building came up for modernization, 
it was entirely refinished structural- 
ly. Carpenters, plasterers, sheet 
metal workers and plumbers com- 
pleted their work and left the pre- 
mises. No electric wiring was in- 
stalled. 

Prospective tenants were then 
brought in and asked where they 
desired lighting fixtures—where wall 
outlets should be installed—where 
and what switches would be needed. 

Armed with this information, the 
contractor proceeded to wire the 
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National Electrical Products Co. 


board, equipped with lampholders 
and ballasts, is convenient for check- 
ing doubtful lamps and ballasts. 
For safe lighting maintenance it 
is important to take certain precau- 
tions. A sturdy ladder or working 
platform is vitally necessary, and 
this should be equipped with means 
for holding lamps and fixture parts 
while relamping and cleaning. 


floor with raceways. The on-the- 
surface wiring was received with 
such enthusiasm that similar instal- 
lations by now have been made on 
three other floors. 

Main distribution circuits coming 
from a panel box off the main cen- 
ter hallway, run through this hall. 
These circuits were enclosed in the 
steel, two-piece surfaceduct race- 
way. The smaller metal molding was 
inter-connected to this main feeder 
and installed to bring wiring into 
the individual offices. It was also 
brought across the ceilings to serv- 
ice the fluorescent lighting fixtures. 
Other runs were mounted on office 
walls to serve duplex outlets and 
switch controls. 

When the raceway installation was 
completed, the ducts were made 
scarcely noticeable by being painted 
to match color tones of walls and 
ceilings. 

Surface wiring of a floor with the 
raceways represented a much smaller 
investment than was required per 
floor with a concealed wiring system. 
Since all circuits are in separate 
ducts, quick identification is ob- 
tained. The changes later requested 
by tenants—dictated by actual occu- 
pancy experience—have been quick- 
ly and economically made. The 


utilization of 2300 ft of 15% in. by 
2% in. surfaceduct and 11,000 ft of 
two-piece metal molding + in. by 
1 in., has drastically reduced the 
normal, anticipated electrical main- 
tenance of the wiring system in the 
building. 





National Electrical Products Co. 


Fig. 1, Left. This photo shows the loft building as it appeared on a typical floor. Construction and window area was ample 
Fig. 2, Right. One corner of a suite of offices when remodeling was completed 
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Plant Engineering 
As a Profession 


By RICHARD H. MORRIS, Editor, Plant Engineering 


A condensation of an article in the September issue of the Northwestern 
Engineer, the student publication of The Technological Institute of 
Northwestern University . .. Written upon request to supplement the 
Job Barometer* and aid students to gain a clear conception of the 
varied duties, advantages and responsibilities of the plant engineer 


yi O MANY individuals, who other- 

wise possess the proper combi- 
nation of aptitude and abilities, a 
straight engineering career may 
appear monotonous and prosaic, the 
road ahead too long and rocky, or 
the scope for full range of imagina- 
tion and ability too limited. 

To this group plant engineering, as 
a profession, offers a great deal. It 
also demands a great deal. Probably 
no other branch of engineering offers 
the bitter-sweet contrasts, more op- 
portunity for individualism, or en- 
joys such strong animosities and 
loyalties. There appears to be no 
middle ground probably because of 
the combination of technical, phy- 
sical and temperamental qualities 
necessary for success. 

Make no mistake, plant engineer- 
ing is not a sinecure nor a haven 
for those who lack engineering apti- 
tude. It demands natural engineer- 
ing ability, a love of engineering, 
the type of man who could force 
himself to be a successful engineer 
in any field, a man of wide interests, 
well grounded in fundamentals, 
mentally alert but happier with di- 
versified work than with routine 
engineering. He should be a com- 
bination engineer, businessman and 
executive, temperamentally stable, 
able to work well under pressure 
and to co-operate with others. 

For this type of man, plant en- 
gineering offers: A wide diversifica- 
tion of work and interests demand- 
ing imagination and versatility; the 
satisfaction of accomplishment; op- 
portunity to develop executive and 
administrative ability in what 
amounts to a business within a busi- 
ness and, close personal contact 
with all operating activities of an 
organization. 

Functionally plant engineering is 
as old as industry itself, a combina- 
tion of artisan activities which for 
generations have kept the wheels of 
industry turning smoothly. With the 
development of modern industrial 
organization and the rapid increase 
in the use of power for mass produc- 





*See PLANT ENGINEERING, August, 1948. 


tion following World War I, services 
and facilities increased in importance 
until they are now an integral and 
essential part of the production 
process. 

During the transition period fol- 
lowing World War I there was a 
trend toward grouping the artisan 
activities under one head. Techno- 
logical developments and the grow- 
ing complexity of modern industrial 
problems rapidly raised the require- 
ments to professional level on a par 
with other departments. 

Fundamentally plant engineering 
is a service function supplying: the 
physical framework upon which op- 
erating departments are hung; and, 
the network necessary for the or- 
ganization to operate as a co-ordi- 
nated unit. While plant engineering 
as a function is now widely used and 
universally recognized in industry, 
many different titles are still used. 

By and large plant engineering is 
not widely known among engineer- 
ing students. The outlook, require- 
ments and duties were covered 
concisely in the Job Barometer fea- 
ture of the July 1948 issue of Pic 
Magazine. The essential features cf 
this review were reprinted on page 
15 of the August issue of PLANT 
ENGINEERING. This concise treat- 
ment, however, does not touch on 
such pertinent points as: The rela- 
tion of plant engineering to industry 
as a whole; its relation-to other en- 
gineering functions; its place in the 
organizational setup; the relative 
opportunities in large and small 
plants; and the effect of industrial 
concentration on possible job loca- 
tions. 

Industry in its broad economic 
sense is “human exertion employed 
for the creation of value.” Elements 
essential to commercial success may 
be grouped in many ways but must 
always include such basic functions 
as: (1) Management, for the direc- 
tion and co-ordination of effort; (2) 
research and design, for the basic 
details of the product; (3) supply. 
for the facilities and materials nec- 
essary for operation; (4) production, 
for the actual accomplishment; and 


(5) sales for merchandising and 
distribution of the product. 

While the relative importance of 
these five functions will vary with 
each case, each element will be 
present in some degree in every 
business. This is true whether it be 
a one-man or a 30,000 employee con- 
cern; whether it be a construction, 
consulting or manufacturing com- 
pany, a laundry, bakery or univer- 


‘sity. In every case someone must 


decide: what to do; how to do it; 
provide the facilities; take care of 
the actual operation; and, market 
the output. 

Of these basic requirements, that 
of providing (or providing and 
maintaining) the facilities is always 
engineering. It is, in fact, plant en- 
gineering. In some cases, such as a 
college for instance, it may be the 
only engineering operation involved. 

The relation of plant engineering 
to other branches of engineering in 
industry is best shown by reference 
to a typical manufacturing plant 
which will involve in some degree: 

1. Research or Experimental Engi- 
neering concerned with finding better 
ways to do things. This may be fur- 
ther subdivided into two parts: 
First, basic research concerned with 
pure sicence and which may have 
or may not have an immediate com- 
mercial value; second, applied in- 
dustrial research concerned with 
some commercial product, develop- 
ment or improvement. 

2. Product Engineering concerned 
with the design of products of proc- 
esses for production or commercial 
exploitation. 

3. Industrial Engineering concerned 
with equipment and methods of 
commercial production. This is 
sometimes subdivided into: Manu- 
facturing Engineering concerned 
with the planning and improvements 
of processes, methods and equip- 
ment; and, Industrial Engineering 
proper concerned with the analysis 
and standardization of labor, ma- 
terial and overhead. 

4. Plant Engineering concerned with 
the planning, installation and main- 
tenance of utility services, machines, 
tools, equipment, buildings and 
grounds, in fact, all physical aspects 


Reprints of the Complete Article 
are Available 





Due to the demand from students, 
colleges, industrial companies and en- 
gineers, this article has been reprinted 
in its entirety. The reprint incorpo- 
rates the Job Barometer features, the 
U.S.E.S. job specification and Tom Had- 
ley’s poem ‘‘The Plant Engineer.’’ 

Copies are available without charge. 
Requests should be addressed to the 
Editorial Department, PLANT ENGI- 
NEERING, 53 West Jackson Blvd., Chi- 
cago 4, Illinois. 

Comments from readers are invited 
on this or any other phase of plant 
engineering organization, responsibility, 
training or relation to other operations. 
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of overail plant operation, except 
product design and production. 

5. Management Engineering con- 
cerned with the application of engi- 
neering principles and analysis to 
the handling of men, materials, ma- 
chines and money. Practically, this 
is primarily a consulting function of 
considerable importance in industry. 

While the above classifications 
definitely place a plant engineer in 
the industrial setup, it does not out- 
line too fully his duties. The Dic- 
tionary of Occupational Titles, used 
by the United States Employment 
Service, lists these duties broadly. 

This job specification is not as 
complete nor as comprehensive as 
that shown under the “You Do” 
column in Pic Magazine, and is 
somewhat narrower in concept than 
general industrial practice today in- 
dicates. , 

Design, construction and mainte- 
nance of buildings and grounds is, 
of course, a matter of primary con- 
cern, not only from the standpoint 
of shelter but from the standpoint 
of production costs, industrial health, 
public relations and safety. Mate- 
rials handling alone may range from 
10 to over 50 per cent of production 
costs and in certain industries domi- 
nates the building design problem. 
Heating, ventilating, air conditioning 
and the control of smoke and fumes 
is of ever increasing importance. 
Parking lots, cafeterias, sanitary and 
convenience provisions for person- 
nel, security and the guard force 
and fire protection are essential and 
increasing in importance as the ne- 
cessity for industrial relations is 
more fully recognized. 

Because of the large amount of 
power used in modern industry, 
utility design, installation and oper- 
ation is of prime importance. This 
includes electric light and power, 
steam, compressed air, water and 
sewer service. These often involve 
contact with outside concerns and 
very frequently with municipalities. 

Repair service must be provided 
and machinery planned, installed, 
repaired and lubricated. Instruments 
and controls must be provided. Traf- 
fic inside and outside the plant 
planned for. 

To minimize production delays, 
preventive maintenance programs 
must be initiated and an adequate 
stock of repair parts ordered and 
stored ready for use. Elevators must 
be operated and housekeeping care- 
fully watched. 

The plant engineer thus has re- 
sponsibility for the multitude of de- 
tails necessary to keep the plant 
operating efficiently. He operates “a 
business within a business” and his 
work covers every department and 
every activity so he must have a 
working knowledge of ail processes. 
Much of his work is covered by 
various state and municipal codes 
and he deals in insurance and labor 
relations so he must know some law 
and be a diplomat. He must be a 
good manager and keep costs down 
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so he must know something of eco- 
nomics, cost accounting, and sound 
industrial organization. 

Organizationwise the plant engi- 
neer fits into the large industrial 
unit as a staff member of the gen- 
eral manager on a par with the con- 
troller, sales manager, etc. In a 
single plant unit he will fit into the 
plant manager’s organization as a 
department head on par with the 
production superintendent, quality 
control manager, industrial engi- 
neer, or purchasing agent. 

Many individuals have an aversion 
to large organizations. Numerically, 
however, large operating units are 
comparatively few. In the 21 groups 
classified as manufacturing indus- 
tries, the Social Security Board lists 
216,610 reporting units. Only 22,416 
units employ over 100, however, and 
of these but 2207 have over 1000 em- 
ployees. 

Thus the number of large units is 
extremely limited, for even 1000 em- 
ployees is not what might be con- 
sidered an unduly large plant. 

Many individuals have decided 
geographical likes and dislikes. This 
is a factor which must be considered 
when choosing a career approxi- 


mately 60 per cent of American in- 
dustry is concentrated in the triangle 
formed roughly by Chicago, Balti- 
more and Boston. While industry, 
especially small industry, is well 
scattered over the 48 states, those 
who insist on certain locations will 
have less choice. 

Industrial plants, however, are not 
the only field for the plant engineer. 
Many service industries such as 
hospitals, hotels, office buildings, 
laundries, bakeries, warehouses, col- 
leges, universities and other insti- 
tutions offer a field of endeavor 
nearly as large. 

Finally, while the basic elements 
of engineering may be learned in 
colleges, plant engineers are made 
on the job. There is no substitute 
for varied practical experience, a 
certain degree of manual skill and 
some knowledge of the artisan 
trades. Little of a plant engineer’s 
work is routine—much of it depends 
upon the “feel” of materials and 
forces. This “feel” or “instinct” 
comes through doing things, it helps 
avoid blunders when faced with new 
conditions; helps the boss sense what 
his men are doing; and builds their 
confidence in him. 



































‘‘T know dear, but the Elite Electric Bath charges you three dollars for the 
same thing and after all —.’’ 
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New Methods of 
Storage Tank Support 


By FRITZ KRAMRISCH, Structural Engineer, 
Albert Kahn Associated Architects & Engineers, Inc., Detroit 


HORIZONTAL tanks for storage 

of oil, gasoline, kerosene, and 
other liquids used for different in- 
dustrial purposes are provided near 
every plant. They are generally ar- 
ranged in groups (fields or farms), 
above or below ground according to 
the Underwriters’ requirements. 

Relatively close-spaced cradles or 
slings are generally used to support 
such tanks if they are above grade. 
For tanks below grade the most 
common design consists of a con- 
tinuous foundation slab to which the 
tanks are anchored as _ protection 
against uplift. The backfill has to be 
tamped thoroughly to provide lat- 
eral support and prevent excessive 
deformation. This is an expensive 
operation if properly handled as the 
space between the tanks is small. 
Several inches of concrete are often 
poured between the tanks and tucked 
underneath to produce a continuous 
cradle support. 

Either one of these methods in- 
cluding all related varieties give 
workable solutions but neither of 
them represents a correct or eco- 
nomical solution. 

Analysis has shown that ‘shear 
stresses acting tangentially to the 
circle transmit the load from the 
tank onto the supports. Thus the 
tank tends to move, if free action is 
permitted, mainly in a longitudinal 
direction. A tube supported like 
that suffers only slight deformation. 
Under a “completely-filled” condi- 
tion the main diameters of the tube 
remain unchanged. 

Any intermediate supports not 
surrounding the entire pipe stiffly, 
like cradles or slings which are 
applied only to a part of the bottom 
of the tank, introduce additional cir- 
cumferential bending stresses. 

At the tips of the supports a high 
concentration of load is taking place, 
which has to be taken entirely by 
the thin tankwall. This is especially 
true where the contact between the 
support and the tank bottom ex- 
tends only over a part of the bot- 
tom semi-circle. 

Cradle supports should not be 
placed far apart, because the reac- 
tions become too big, but if the sup- 
ports are placed close together, load 
distribution in the tank section pro- 
duces the effect of a continuous sup- 
port and all action in a longitudinal 


Past practice has always called for a continuous foundation slab for 
underground tanks, closely-spaced cradles above ground . . . Author 
has re-designed tank farm layout for General Motors utilizing lugs for 


supports. . 


. Lugs are fastened to smaller footings with the result 


that the entire job is far more economical 


direction is eliminated. Thus, any 
shell action is prevented, and the 
tank is forced to act as an arch 
which represents a very unfortunate 
structural condition for the tank 
due to its thin wall. 

The only way to prevent the cir- 
cumferential bending moments in a 
tank is to make it possible for it to 
act as a shell by providing discs or 
stiff ringgirders at the ends of the 
tank, if intermediate supports are 
required. 

This method of support has been 
used up to now only for thin walled 
pipes in such major projects as large 
pipe lines and pipe bridges or for 
gas tanks with internal pressure and 
greater wall thicknesses. 

For storage tanks for industrial 
purposes the customary use of cradle 
supports in concrete or steel is still 
adhered to. These are spaced ac- 
cording to the intensity of the fear 
complex in the designers mind and 
not according to any justified calcu- 
lation. 

There exists probably two main 
reasons for it. The first reason may 
be attributed to the incorrect con- 
cept that a tank, due to its external 
appearance, may be treated like a 
solid wooden log. The second rea- 
son seems to be the costs of the ring 
supports. Since supporting tanks by 
cradles is common practice, the de- 
signer sees no reason to replace it 
by a more expensive design, simply 
to improve stress conditions in the 
tank, except for special or major 
constructions. 

Every designer, however, would 
gladly accept a new concept, if it 
offers at the same time an advantage 
in lowered costs. 


For horizontal storage tanks of not 
excessive length the additional costs 
of the stiff ring-supports can be 
eliminated entirely by using the end- 
walls (tankheads) for this purpose. 
Such an arrangement will not only 
improve the design but reduce the 
total costs of the structure. 

To the writer it seems practical to 
support the tank by lugs welded to 
the tank walls as close as possible 
to the tank heads. The best location 
for such a support is at the ends of 
the horizontal diameter of the tank 
where the shear is a maximum. This 
is shown in Fig. 1. In this case the 
purpose of the tankheads is a dual 
one. They stiffen the tubular sec- 
tion to permit shell action, and take 
all circumferential moments pro- 
duced by the shear at the support. 

Such an arrangement incorporates 
all the advantages of the tubular 
beam with only small costs of the 
lugs and their welding added to the 
total cost. At the same time it would 
make any bands or anchor straps 
unnecessary. 

Every tank is supported by two 
pairs of lugs placed at its ends very 
close to the tankheads. 

The tank is, of course, presumed 
to be strong enough to carry its 
dead weight, fill and surcharge, 
(earth, if underground) safely over 
this span which is only a little 
shorter than the length of the tank. 

Each lug, Fig. 2, consists of two 
vertical stiffening plates welded di- 
rectly to the tank wall, and a hori- 
zontal bearing plate welded to the 
bottom of the stiffeners, and also to 
the tank wal]. The bearing plate has 
to be slab supported by the two 
stiffeners for gravitational load and 





Fig. 1. This sketch 





shows correct 
placement of lugs 
and footings in re- 
lation to tank. An- 
chor bolts protect 





against uplift of i 
the entire assembly 
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TANKS ABOVE GROUND 








1. Savincs 
Omission of intermediate supports, (Cradles and footings). 
End supports consist of straight piers instead of cradles, which are 
expensive in formwork and reinforcement. The piers are easier to 
level off to an exact elevation and a smooth top than are the curved 


a © 




















BEARING 
PLATE 














Fig. 2. This drawing shows the details 
of the lug and bearing plate assembly 


for uplift in ‘case of tanks under 
ground. The anchorbolt has to trans- 
mit the eventual uplift safely into 
the foundation. 

To obtain common action and a 
better stiffening effect of the tank- 
head, each lug is placed astride the 
welding seam which connects the 
tank head with the straight tank 
wall. This way the interior stiffener 
is welded directly to the tank-wall, 
and the exterior directly to the tank 
head. 

I had the opportunity to apply 
this method of tank support in the 
redesign of two tank groups, which 
were previously designed according 
to the customary practice. In both 
cases the tanks were below grade. 

In one case, Fig. 3, the farm con- 
sisted of nine horizontal 12,000 gal 
tanks for the storage of oil, gasoline, 
and kerosene for the Engine build- 
ing of the General Motors Corp., in 
Pontiac, Michigan. The tanks are of 
10 ft-0 in. diameter, 22 ft-0 in. long 
out-to-out, and of x: in. wall thick- 
ness, with the center of the tanks 
9 ft-0 in. below grade. The tanks 
have shallow dished heads of % in. 
thickness and 300 in. radius. 


cradle seats. 
c. Omission of anchor straps. 
d. Easy erection. 


e. Installation and maintenance (painting) are much improved because 
tank bottom is made more accessible. 


a. Material and labor for 





1. Savrncs 


TANKS BELOW GROUN 


2. Extra Costs 
lugs including welding to the tank. 





a. Continuous foundation slab is replaced by single footings with piers 
at ends of tanks. The piers are levelled off by grout to exact elevation 


and smooth top. 


b. Reduced excavation because single footings can be raised between 
the tanks. 

c. Omission of concrete fill for continuous cradle. 

d. Omission of anchor straps. 

e. Easy erection. 

f. Installation of piping can start right after tanks are set, not hampered 
by pouring of concrete fill. 

g. Increased durability because free tank bottom permits inspection and 


repair of protective coating after tank is set. 
h. Backfill does not need special tamping because no lateral support. for 


tank is required. 


2. Extra Costs 
a. Material and labor for lugs including welding to the tank. 





The farm is subdivided into three 
groups. Three tanks are under a 
trucking pavement, three tanks 
under a pump house, and the rest 
under free grade. Originally one 
continuous slab provided the sup- 
port for all tanks. The pavement 
and the pumphouse were supported 
by independent columns, carried 
down to the same foundation slab. 
This design was changed as follows: 
The columns for the support of the 
super-structure were moved close to 
the tank supports. 

Their common piers were placed 
on single footings. Each tank was 


carried by 4 lugs, 20 ft-0 in. center 
to center, welded to the tanks, set 
on levelled ground, and anchored to 
pier and footing. Figure 3 shows 
schematical longitudinal and cross 
sections through the structure as 
well as the details of location of the 
lugs used throughout for all nine 
tanks. 

The other case concerned a 
smaller tank field six 200 gal hori- 
zontal oil storage tanks for the 
Dynamometer Building of General 
Motors. The center of the tanks is 
7 ft-6 in. below ground. A conti- 

(Continued on page 57) 
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SECTION I-! 

















SECTION 2-2 








SECTION 3-3 








Fig. 3. Here are the details of a job recently finished at the Engine Building of General Motors Corp. in Detroit. Note 
that the piers which support the tanks are also common to the overhead structure of truck pavement and pump house. 
Details of the job are shown at the right in the drawing 
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Sand Protects Metal from Sand 


Contributed by 
H. B. McDermid 


IN ONE OF the larger mechanized 
foundries of the country, it was often 
observed that chutes handling dry 
sand wore out rapidly, particularly 
on the bottom sheets. 

As each one of the three foundries 
handled many hundreds of tons of 
dry sand daily through its re-con- 
ditioning system, wear was to be 
expected. But as the castings pro- 
duced were badly needed it was up 
to the engineers in charge to see 
that as much wear as possible was 
eliminated, and that the necessary 
repairs were completed with mini- 
mum “outage” time. 

One particularly vulnerable spot 
was a hopper chute over which 
flowed all the sand in the system of 
one foundry. Holes were worn in its 
4 in. steel bottom plate every three 
weeks. The usual practice had been 
for the maintenance crews to weld 
a patch over the hole on the outside 
while the chute carried its regular 
load, thus producing no outage time 
at all, and in three weeks or so weld 
another patch upon the first one, 
when the inevitable hole wore 
through. Some times the plate would 
be on the job with four patches piled 
one on top of another, and still doing 
business in the original way. 

Obviously, this could not be kept 
up, so the field engineer had to 
eliminate some of this wear and con- 
sequent final delay. After consider- 
able study, he came up with a 
method that was cheap and highly 
effective. Checking the slant of the 
bottom plate and the angle of repose 
of the sand, he laid out a new bot- 
tom plate that could be bolted on the 
chute when being replaced. On its 
top surface he had welded on edge, 
several baffle plates %4 in. by 1% in. 
and long enough to cover the avail- 
able net width of the plate. (See 
Fig. 1) 

These plates were placed at right 
angles to the sand flow and at such 
a distance apart that the sand 
dammed up by one, would nicely 
cover the top of the bottom plate 
up to the next baffle plate when the 
plate was installed in working posi- 
tion. Thus the first gush of sand 








BAFFLE PLATES WELDED 
ON END 






MOVING SAND 


INERT SAND 











Fig. 1. The baffle plates welded on end 
created pockets of inert sand which 
protected the bottom plate from wear 


after installation, filled the hollows 
behind the baffle plates and effec- 
tively covered the entire bottom 
plate, so any sand following after 
could not touch the steel plate at all, 
but ran on top of the bed of inert 
sand. The only place exposed to 
wear was the top edges of the baffle 
plates and that wear was inconse- 
quential. So, from being a constant, 
ever-recurring source of trouble, 





PLATE WELDED TO UPRIGHT 














Fig. 2. The horizontal plate welded to 

the upright allowed a pocket of sand to 

form and thus protected the upright 

from the constant abrasive action of 
moving sand 


this funnel became one of the show 
spots of the system, and carried full 
load for fourteen months without a 
second’s trouble. 

As the position of the baffle plates 
insured that the steel plate must be 
fully covered with stationary sand 
at all time, it is reasonable to expect 
that the plate would last indefi- 
nitely. 

Detailed study of the friction 
points in the system will bring to 
light quite a number of vulnerable 
points, to which the same idea, dif- 
fering only in the details of its appli- 
cation, can be used for preventing 
serious wear. One example was that 
of a vertical plate the function of 
which was to guide the sand dis- 
charged from the end of a belt con- 
veyor. (See Fig. 2} Here the sand 
wore constantly against a compar- 
atively small spot and the plate 
soon gave up, necessitating a new 
plate or a patch after a short period. 
The remedy was to attach a shelf to 
the sheet absorbing the punishment 
at such a point that oncoming stream 
of sand struck into the pile of sand 
held there, so that its wear was, as 
in the case of the plate described 
above, absorbed by a covering of 
inert sand instead of the bare steel 
plate. It is necessary that position- 
ing be carefully done by the me- 
chanic. 

Sometimes a bad spot is found 
where it is impossible to force sand 
to lodge for a protective covering, 
then sometimes a heavy rubber lin- 
ing will be found the best bet avail- 
able. One case occurred in a place 
where conditions necessitated that 
a rectangular chute turn a 90 deg. 
bend horizontally while dropping 

















Fig. 3. In this instance a rubber plate 
protected the sand chute from wear at 
the corner of the 90 deg turn 


down a 45 deg. slope in the vertical 
plane. That made a severe check in 
the sand stream where its direc- 
tion was forced to change, and no 
kind of steel could take the grief 
for long. A short heavy rubber plate 
was installed parallel to the vertical 
side of the chute to take the impact 
of the sand stream. This lasted for 
a surprisingly long time and was 
found to do even better when hung 
loosely from the top edge so that it 
could swing away and give some- 
what under the impact of the heav- 
ier surges, and so not be forced to 
control the sand stream by rigidly 
forcing it to deflect instantly. Figure 
3 shows the details. 


Lighting Practice 
At Ashtabula 


MaInTENANCE of illumination on a 
high, intense level is achieved at 
Reliance Electric’s Ashtabula plant 
with the use of artificial lighting. 
While daylight is available through- 
out the sash area, dependence is 
placed on a combined system of 
mercury vapor, incandescent and 
fluorescent lighting to meet stand- 
ards of illumination prescribed for 
this plant of 125,000 sq ft. 

Low bays are served continuous 
runs of 3/40-w standard industrial 
type fluorescent fixtures, which are 
mounted on 16-ft centers installed 
15 ft above the floor. Illumination 
in high bays is provided by twin 
400-w mercury and 500-w incan- 
descent medium spread porcelain 
enamel units, which are mounted 24 
ft high with 17-ft by 20-ft spacing. 
For office lighting, continuous runs 
of 2/40-w fluorescent units mounted 
on 8-ft centers are utilized, provid- 
ing an output of 50 footcandles. 

Factory lighting levels range from 
35 footcandles in storage areas to 
as much as 100 footcandles in in- 
spection areas. By changing the 
spacings between lighting fixtures, 
levels of from 50 to 75 footcandles 
are maintained in certain depart- 
ments where work of precision 
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character demands exceptionally 
high visibility. Lighting equipment 
throughout the buildings has been 
installed above the truss line to 
assure uninterrupted use of the 
space between the floor and trusses. 

All fixtures used in this lighting 
installation were chosen with the 


factor of maintenance depreciation 
as the uppermost consideration. Ac- 
cordingly, they allow a 33% per cent 
decrease in efficiency over a period 
of six months as a result of normal 
lamp output loss and grime accumu- 
lation. Fixtures are readily acces- 
sible for cleaning periodically, re- 


placement of lamps or tubes, or the 
performance of other maintenance 
work as required. 

Auxiliaries for 400-w mercury and 
fluorescent equipment are the high 
power factor tu-lamp type, while 
fluorescent starters are of the 
manual reset, no-blank type. 





Adjustable Scaffold Can Be Made 
From Scrap Materials 


Contributed by Philip J. Smith 


THE CONVENTIONAL scaffold for 
maintenance work never seems to be 
the correct height. Short men must 
strain to reach their objectives, while 
taller men have to bend their backs 
into an uncomfortable position to do 
their work. In order for a welder or 
other maintenance man to work for 
any length of time, he must be in a 
comfortable position. 

In shipyards and other locations, 
overhead welding is done while the 
welder stands on a scaffold of some 
description. Buckets or wooden saw- 
horses are the types most frequently 
employed. Each of these, however, 
is dangerous and inadequate; they 
will overturn easily, and cannot be 
lowered or heightened. 

An adjustable scaffold such as the 
one described here, has many ad- 
vantages. With this improved type 
of scaffold, one can easily adjust the 
height to his specific requirements 
and, at the same time, have a sturdy 
foundation upon which to work. 
When doing work on a location 
where a scaffold must be built with 
one end higher than the other the 
following type of scaffold will be of 
great value. 

Taken from a paper presented in a recent competi- 


tion sponsored by the James F. Lincoln Arc Welding 
Foundation. 





Scrap pipe and plate trimmings 
that have been discarded may serve 
as the material to construct the 
adjustable scaffold. However, it is 
important that the inside pipe fit 
snugly to prevent sway. The welds 
that hold the braces should be at 
least % in. welded all around. This 
will prevent a leverage action. The 
bottom plates may be made from any 
solid scrap plate, at least 3 in. thick. 


Construction Simple 


The construction of the adjustable 
scaffold is simple. See Fig. 1. Use 
a 2 in. pipe, 36 in. in length. Start- 
ing at the top, bore ten holes 3 in. 
apart. The inside pipe should be 154 
in. cut 36 in. long. The extra space 
provided at the bottom of this pipe 
will act as a wedge. Bore one hole 
parallel with the bottom hole in the 
outside pipe. The bolt when inserted, 
will extend through both pipes and 
will serve as a rest for the inside 
pipe. 

The bottom plate is constructed of 
flat sheet metal. This should be at 
least 1 ft square. The braces from 
the bottom plate to the upright pipe 
should be solid, 6 in. high, and cut 
on a 45 deg angle. This will pro- 


vide ample strength but will not in- 
terfere with the holes. 

The cross braces will be welded 
14 in. continuously. They are 30 in. 
in length. (Scrap pipe or angle iron 
may be used.) This distance will 
provide space for two 12 in. boards, 
as this is the width most commonly 
used for staging. The supporting 
cross angles also can be made from 
scrap. These are cut 46 in. in length, 
and welded continuously. 


Low Cost 


An adjustable scaffold can be as- 
sembled by this procedure at little 
or no cost for materials, for all parts 
can be gathered from scrap piles or 
made from surplus material. The 
stand is welded for durability; yet, 
it may be taken apart easily, so as to 
transport it to different jobs. The 
advantages of this scaffold are nu- 
merous. It will require little initial 
expense, no upkeep, and it will far 
outlast the wooden scaffold. 

One end of an adjustable scaffold 
can be lowered or raised, maintain- 
ing a level platform. See Fig. 2. In 
extreme angles the resting plates 
may be tacked to the deck. This will 
insure the stability of the stand. A 
temporary leg may be tacked, or 
wedges can be used to keep the back 
side level. It can be changed easily 
from one position to another, and the 
worker can accomplish his job faster 
and with a neater finish. 
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ADJUSTABLE SCAFFOLD AS 
USED IN UNLEVEL POSITION 





Fig. 1. Left: Construction details of the adjustable scaffold. Fig. 2. Right: This drawing shows the advantages of the 
adjustable scaffold in locations where various levels are encountered 
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Industry Puts 
Cleaner on a Spot 


CLEANING SHEET aluminum had be- 
come a major problem at a metal 


stamping plant. The problem was 
made more acute because the plant 
was trying to keep its production 
rate close to a heavy demand for 
their finished products. The sheets 
arrived from the aluminum mill 
coated with a tacky, corrosion re- 
sistant film. Delay in getting the 
sheets into production was due to 
the time required to clean them in 
the alkali type water solutions which 
their equipment was designed to use. 

A quick easy cleaning method re- 
sulted when a Standard Oil engineer 
persuaded the plant to try Brymul 
A. Approximately 2 per cent of this 
chemical was added to the alkali 
cleaning solution. The aluminum 
sheets were washed in the mixture 
while it was being agitated. Since 
Brymul A is an emulsified solvent, 
it considerably improved the clean- 
ing action of the alkali solution. 

Industrial experience with prod- 
ucts of the Brymul A type has dis- 
closed an added advantage when this 
type cleaner is used properly. When 
a petroleum solvent containing the 
proper emulsifier is applied to a 
surface, the solvent tends to pene- 
trate the surface in its normal man- 
ner. However, if water is applied 
after the solvent, the combination 
behaves much like a wetting or sur- 
face active agent. Penetration is 
markedly increased and the solvent 
action enhanced. 

Water and Brymul A should not 
be applied at the same time to the 
material to be cleaned, unless con- 
ditions are similar to those outlined 
earlier. Brymul A should first be 
sprayed, dipped, swabbed or other- 
wise applied to the soiled surfaces. 
After an interval, to permit the nor- 
mal solvent action to occur, hot or 
cold water should. be applied. Some 
users have found the presence of an 
alkali in the water to be unnecessary 
while others have found it advan- 
tageous. By applying the water after 
the solvent has penetrated the soil, 
full advantage is taken of the pene- 
trating power of the solvent itself 
and full opportunity is given for the 
wetting power of the solvent and 
water to loosen the soil. 

An unusual use of Brymul A as 
a textile spot remover is illustrated 
by the experience of a large silk 
weaver. This concern stored a large 
amount of gray goods for some time 
before it was shipped to a dye house. 
The first pieces dyed showed spots 
which definitely resisted the dye- 
stuff. The weaver was notified that 
his goods were defective. An Esso 
Standard Oil engineer investigated 
this trouble and with the weaver’s 


plant personnel discovered that the 
spots were apparently oil spots 
which had become permanent during 
storage, possibly through oxidation. 
In an effort to salvage the goods, 
the engineer determined that Brymul 
A if properly applied, would remove 
the bulk of the spots. Brymul A 
was applied by brush to the spotted 
areas as the cloth passed over an 
inspection frame. Each spot was 
completely saturated and, after per- 
mitting penetration for approximate- 
ly 48 hours, the cloth was washed 
in the usual way, followed by piece 
dyeing. Practically all the material 
was salvaged as salable. 

This cleaner is also used by repair 
men to clean oil burner parts. They 
discovered that the parts could be 
quickly and easily cleaned by dip- 
ping them in Brymul A and then 
swishing them out in water. Not only 
are the parts cleaned well, but the 
men. avoid skin irritations that re- 
sulted when some other cleaners 
were used. 

A radio crystal maker employs 
this solvent to remove lapping 
compound from crystals. Agitation 
has not been found necessary and 
the crystals are satisfactorily cleaned 
after being allowed to dry in air. 

A blasting cap concern received 


complaints from workers because 
they could not wash up quickly be- 
fore leaving for home. The worker’s 
hands accumulate a tarry substance 
which ordinary soaps or detergents 
will not remove effectively. Dis- 
satisfaction ceased when Brymul A 
was supplied to them. The men 
dipped their hands in it, it is allowed 
to penetrate the tarry substance for 
a few seconds, and a quick wash in 
water will remove the tar and Bry- 
mul A. 

This cleaner has also been used to 
remove oil and grease spots from 
industrial flooring. Following con- 
version to civilian activity many 
plants relocated much of their ma- 
chinery. This made visible soiled 
areas caused by drippage of oil 
from the machinery. Not only are 
such soiled floors unsightly but ac- 
tually dangerous from a personnel 
standpoint. Usually the location is 
thoroughly saturated once or twice 
with Brymul A. After it has had 
an opportunity to penetrate, the 
Brymul A and the oil are removed 
with the conventional plant scrub- 
bing equipment using an_ alkali 
cleaner. From the August issue of 
Oilways, a publication of Esso Stand- 
ard Oil Company, New York. 





Attachment Broadens Use of Truck 


AN IMPROVISED rack attached to an 
electric pallet-type hand truck now 
in use at Auburn Works permits the 
handling of pallets, skids and carts 
with one truck. The front of the 
rack is attached to the sides of the 
fork frame and the rear is supported 
by a folding leg assembly. The leg 
support is a rectangular frame, 
hinged from the sides of the rack. 

Attaching the rack in this man- 
ner permits it to be folded up out of 
the way so that the full length of 
the forks is usable. Upon lowering 
the rack the truck is converted into 
a platform model for handling skids. 
Two holes in the top cross member 
of the leg support permit the use of 
crossed towing hooks to tow carts 
in trains through narrow aisles with- 
out difficulty. Two lugs welded to 
the lower cross member are spaced 
so that they fit between the forks 
and relieve the side strain on the 
rack when towing carts around cor- 
ners or when pushing them. The 
dimensions in the accompanying 
sketch have been omitted because 
the size of the skids to be handled 
would determine the size of the rack. 
The construction of the rack may be 
modified so they can be attached to 
any make of truck. By P. E. Hickey, 
Materials Handling Engineer, Inter- 
national Harvester Co. Auburn 
Works, Auburn, N. Y. In Storage 
Battery Power, a publication of Edi- 
son Storage Battery Div. Thomas 
A. Edison, Inc., West Orange, N. J. 
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This detailed drawing of the rack shows 
the various components and method of 
attaching to the truck 
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(Continued from page 20) 


Unit Heater 
A new, self-contained gas-fired 
12 revolving unit heater, using 
either natural or manufactured 
gas has been announced. The heater com- 
bines gas burners, heat exchanger and 
combustion chamber with a motor-driven 
fan and revolving discharge outlets. De- 
signed for overhead location, it projects 
the heated air to the working level and 
by means of the revolving outlets circu- 
lates the warmth in all directions, under 
obstacles, into pits, and reaches into the 
furthermost corners. Even in the summer 





these heaters are at work, but here they 
become a cooling device by simply turning 
off the gas and turning the fans on. 

air is circulated in the same manner as 
the heated air in the winter, The unit 
heater is described as a ruggedly con- 
structed piece of equipment. L. J. Wing 


Mfg. Co. 
Wire Straightener 
A new Wire Control and Straight- 
ener Unit has been announced. 
The Metco Type 2W—Wire Con- 
trol and Straightener Unit is described as 
superior in appearance, efficiency, con- 
struction and convenience. New and out- 
standing features include; 1. All metal 





construction to give stability and rugged, 
continuous trouble-free operation. 2. Out- 
er metal hoop keeps the coil on the reel 
and prevents the wire from “riding off’, 
or getting tangled under the arms. Ad- 
justable to accommodate any size coil. 
Handles 3/16 in. wire easily and efficiently. 
3. Ball type thrust bearing makes it free- 
running and eliminates all unnecessary 
drag from reel top. 4. All adjustable parts 
equipped with thumb screws for quick and 
easy adjustment. Easy-to-reach brake to 
adjust reel top tension. 5. Easily assembled 
in 10 minutes. 6. Easily adapted to mount- 
ing on automatic set-ups, bench or other 
desired place, 7. The straightener unit is 





efficient and adjustable. Metallizing Engrg. 
Co., Inc. 


Controllers 


A new line of low-voltage con- 

14 trollers for use with a-c motors 
up to 800 hp (at 550 v.) and for 

d-c motors up to 350 hp (at 230 v.) has 
been announced. These new metal-en- 
closed controllers are designed for con- 
trolling squirrel-cage, wound-rotor syn- 
chronous, or multi-speed a-c motors, or 
d-c motors. Common applications for 
which they are desirable are pumps, 
mixers, grinders, mills, and similar drives 
in the heavy industries. The new con- 
trollers are unusual in that they include 
in one unit not only the conventional 
equipment required to start, stop, and 
control such motors, but in addition in- 
clude a completely integrated draw-out 
air circuit breaker which provides adequate 
short-circuit protection (either 25,000 or 





50,000 amp). Serving also as a circuit 
isolating device, this draw-out air circuit 
breaker is designed so that it is readily 
interchangeable, Therefore, when one is 
removed for servicing another may be 
substituted immediately, thus preventing 
lengthy delays. In addition, when the 
breaker is pulled out to the inspection and 
test position, it is mechanically latched 
and disconnected from all power. General 
Electric Co. 


Intercom Amplifier 
To increase the power volume 
A needed for adequate coverage of 
large or noisy areas, there is an- 
nounced a new inexpensive booster ampli- 
fier for use with company’s intercom and 
sound systems. This new compact Model 
P-29 Booster Amplifier provides increased 
paging volume on systems designed to call 
or page all stations simultaneously. When 
used with an existing sound or intercom 
system, audibility of staff stations and re- 
producers located in large and noisy de- 
partments is substantially increased. When 
coupled with a standard reply station, this 
booster solves for the first time the prob- 
lem of providing audible two-way inter- 
communication in very noisy locations, 











such as machine shops, press rooms, fac- 

tory areas, etc. Operating on 110-120 v, 

acordc current, the Model P-29 Amplifier 
(Continued on page 50) 











Don’t Drill— 
Just Fire! 


Fastening pipe hangars to 

16 concrete or metal always 
has been a tedious job. It 

generally means star drilling, insert- 
ing toggle or anchor bolts and other 
time-consuming efforts. One recent- 
ly developed remedy for this prob- 
lem is a powder-actuated driver that 
will “pin” a pipe hangar to a con- 
crete ceiling or wall, steel I-beam 
or column, in a few seconds. It also 
fastens wood to concrete or steel. 


The small, portable tool embeds 
studs in steel or masonry by the 
discharge of a blank cartridge, Once 
embedded, the studs have tremen- 
dous holding power—up to several 
thousands of pounds. Two diameters 
of studs—%3g-in. and 1'4-in.—may be 
used by interchanging the barrels 
of the tool. There are several vari- 
eties of studs available—externally 
or internally threaded or plain, 
headed types. Operation of the 5-lb 
tool is simple. The stud, with the 
cartridge attached to it, is inserted 
in the barrel. The operator then ro- 
tates a spring-loaded safety arm 
180 deg to move the firing pin into 
position for contacting the cartridge 
primer. Holding the barrel against 
the material to be penetrated, the 
tool is pushed forward sharply to 
discharge the stud. 

Every conceivable precaution is 
said to be “built in’’ the tool to 
minimize hazards. Possibility of ac- 
cidental discharge is neglible be- 
cause the firing pin cannot reach 
the cartridge primer until the safe- 
ty arm is rotated. If the tool is 
dropped accidentaly, the safety arm 
instantly moves the firing pin out 
of position, It is virtually impossible 
for the stud to ricochet because the 
stud remains fastened to the cart- 
ridge with a piston-like attachment 
until the instant of penetration. 
Moreover, there is little space be- 
tween the barrel opening and the 
stud. There is no recoil or flash. 
The tool can be operated with one 
hand. Besides its advantages in 
fastening pipe hangars to concrete 
or metal, the tool also is used by 
carpenters, electricians and other 
craftsmen for many different chores. 
Switch and junction boxes can be 
anchored to concrete or metal in a 
few seconds, wood joists or nailing 
strips can be “studded” to concrete 
ceilings, and metal window frames 
can be shot into place. Mine Safety 
Appliances Co. 
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yields an output of 8 watts and consumes 
a maximum of 53 watts of electric current. 
Housed in a brown crackle finished metal 
cabinet of sturdy construction, it is 544 in 
high, 412 in. deep and 8, in. long. A com- 
bination four-step volume control and on- 
off switch regulates volume to the desired 
level. Executone, Inc. 


Plastic Case Battery 


A storage battery, made with a 
plastic case and said to offer more 
starting power with less space 
and weight. Features transparent polysty- 
rene plastic as the container material for 
the battery. The battery is rated at 24 
v, and is capable of producing 15 hp for 
3 min. The container permits a ratio of 





power to cubic content and weight greater 
than heretofore possible. It has connections 
for venting gas automatically on charge 
and discharge, a no-overflow device to pre- 
vent over-filling, and complete filling and 
operating instructions which are molded 
— the plastic. Electric Storage Battery 
0. 


Lamp Changer 


Announced is an improved type 

of pole now available with adapt- 

able lamp changers. This new 
lightweight steel pole is furnished in 51% ft 
interchangeable sections and is so designed 
that sections may be quickly joined to- 
gether to provide a pole of the necessary 
length for easy replacement or removal of 
light bulbs up to a recommended limit of 
30 ft. Sections are securely locked together 
by a spring actuated button which also 
permits quick disassembly. Each section 
is insulated for positive protection against 
shock from exposure or contact of chang- 
ing noe or head to live wires. McGill Mfg. 
Co., Inc. 


Circulating Pump 


new two-position circulating 

a. that can be mounted in 

either the horizontal or vertical 

position has been announced. The new 
pump makes mounting changes simple, 
and requires the manipulation of only four 
bolts in changing the pump to desired 
position. Other features of the pump in- 
clude a special rubber coupling with brass 
inserts that is secured to the motor shaft 
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and pump shaft to eliminate transmission 
of vibration. The pump shaft itself is as- 
sured positive lubrication by the oilite 
bearing in which it rotates. This bearing 
is fed through an oil cup in the housing 
and is kept water-tight by a carbon seal 
and a neoprene rubber seal around the 
pump shaft. Power is supplied by a Jack 
& Heintz continuous-duty 1/6 hp motor. 
This is a single phase, 60 cycle, 110 v unit 
supported by rubber shock absorber mounts 
and secured to a steel support to maintain 
proper alignment. The two-position pump 
is available with either 114 or 14% in. pipe. 
Marsh Heating Equipment Div., Jas. P. 
Marsh Corp. 


Floor Drying 


Industrial Floor-Dry has a wide 

application as a drying agent on 

floors. It is relatively hard, gran- 
ular material, possessing remarkably high 
absorptive properties for oil, grease and 
water drippings, which so frequently pre- 
sent a hazardous and costly production 
problem. This is particularly true in those 
thousands of industrial plants where the 
operations require the use of cutting oils 
and coolants which inevitably find their 
way to the floor. Sold in 50 lb bags. Eagle- 
Picher Co, 


Light Weight Welder 


A new light-weight, engine-driv- 

1 en, dc welder, designed for a 
wide range of general applica- 

tions, has been announced. Weighing only 
660 lb for a maximum of 250 amp of 
welding current, the new welder can be 
easily transported on a pick-up truck, leav- 
ing ample truck capacity for other equip- 
ment. It is powered by a Wisconsin VF-4 
air-cooled engine, speed-ratio-coupled by 
a steel-core V-belt drive to a Type WD-3200 
generator with 50 per cent duty cycle. A 
fully calibrated dual control permits the 
accurate setting of a desired welding cur- 
rent before the arc is struck. The welder 
has a built-in auxiliary power outlet of 
110 volts for the operation of lights and 


an. 





power tools, and stands on a full-length, 
rigid, welded steel base. The over-all 
length is 441% in., and it is 241% in. wide 
and 353g in. high. For greater portability, 
it can be furnished mounted on a two- 
wheeled, pneumatic-tired trailer with a 
standard 62 in. track. Welding Equipment 
Div., General Electric. 


Vacuum Cleaner 


Built in four sizes, these heavy 

duty vacuum cleaners, powered 

by 2, 3, 5 and 744 hp motors, and 
explosion proof if desired, have static water 
lifts ranging from 60 in. to 105 in. with 
air velocities from 315 mph to 480 mph 
moving from 200 to 360 cfm of air. These 
compact units are completely portable and 
are easily moved anywhere on three 
smoothly rolling 8 in. ball bearing casters. 
The low center of gravity prevents any 
possibility of tipping and the compact de- 
sign enables them to be moved readily 
through aisle ways and congested areas. 
An exclusive, self-cleaning air filter of ap- 
proximately 1,000 sq in. keeps the machine 
at high efficiency at all times. This self- 
cleaning filter is located in the vacuum 
head and may be operated by the vacuum- 
blowing lever even when it is running to 
save cleaning time and eliminate dust and 
health hazards. A patented principle al- 
lows the unit to be changed instantly 
from suction to blowing by the movement 
of this lever. This is important as there 
is always immediately available a powerful 
blast of clean, dry, air for blowing out 
motors, gears, belts, fans and intricate 
machinery. This combination blowing and 
suction feature can be used to special ad- 





vantage in removing oil-soaked lint and 
grease around such equipment as textile 
and knitting machinery, paper making 
machinery, and in similar places where 
dirt, dust and grease can spoil material in 
process. Another outstanding feature is 
the ability to pick up wet or dry substances 
without harm to the filter or tank, and 
without any special attachments or equip- 
ment. All sizes are equipped with two 
intakes and one or both can be used with 
either 142 or 2 in. hose and attachments 
operating simultaneously. Breuer Electric 
Mfg. Co. 


Hard Facing Electrodes 


Added to a line of hard facing 
are two new tubular type shield- 
ed-arc electrodes; Faceweld No. 1 
and No. 12. No. 1 deposits a chromium car- 
bide type alloy surface and is used for hard 
facing parts of plain carbon, low alloy or 
manganese steel. It is designed to resist 
severe abrasion as well as moderate impact. 
Deposits of single layer have hardness of 
40 to 52 Rockwell C. Multiple layer beads 
have hardness of 52 to 60 Rockwell C. No. 
12 is an electrode of the same type as No. 1 
but is designed for use where the hard 
faced surface must withstand extremely 
severe abrasion as well as some impact. 
The deposit is harder but not as tough as 
that of No. 1. Single layer deposits have 
hardness of 45 to 55 Rockwell C. Multiple 
layer deposits hardness is 55 to 64 Rock- 
well The deposits of both No. 1 and 
No. 12 maintain high abrasion and hard- 
ness values at red heat. Their corrosion 
resistance is comparable generally to that 
of stainless steel. The electrodes operate 
on either alternating or direct current. 
Lincoln Electric Co. 


Vise Mounts 


In production are two improved 

: ise mounts, one mechanically 

perated for light work, and the 

other hydraulically operated for heavy 
duty work. Both Powrarms position work 
at any desired angle on a 360 deg horizontal 
or axial plane, or on a 180 deg vertical 
plane, and hold the work firm under great 
pressures. The tools combine the ball-and- 
socket joint principle with a simple, posi- 
tive locking device that requires only slight 
pressure on a lever or hydraulic system to 
lock the work in any desired position. 
Work up to 150 lb can be held at any 
angle. oth Powrarm models are easily 
bolted to a work bench, or a special clamp 





1948—PLANT ENGINEERING—Chicago, Ill. 











is 3 


sta 


— RAt—weecnoosoct?Z 


aS <TC 














is also available to attach Powrarm to 
any convenient location in field or shop. 
The Powrarm enables the mechanic to tilt 
work instantly to the angle best suited for 
convenience and accuracy. It leaves both 
hands free, and eliminates the awkward, 
unnatural positions that cause worker 
fatigue and inaccurate work. Wilton Tool 
Mfg. Co. 


Duo Thrust Wheel 


The new feature of this wheel 
is embodied in the newly de- 
signed radial Angular Roller 
bearing which combines the two important 
bearing functions in the same bearing, 
radial loading and thrust loading. The 
bearing itself is of the cartridge type. The 
inner race of the cartridge bearing is held 
stationary on the axle. Axle wear is ab- 





solutely eliminated and speed of installa- 
tion, replacement and servicing of the 
bearing is thus stepped up. Bearings and 
wheels are interchangeable from inside to 
outside position. The disc wheel is cast 
of — quality aluminum alloy. The 
molded-on neoprene tires are impervious 
to oil, acids, fats and salt, and possess a 
hardness suitable for protection of floors 
and resistance to wear, but still sufficient- 
ly resilient to relieve operator fatigue when 
pushing loads over uneven or rough floors. 
Globe Co. 


Hydraulic Press 


Known as the Midget, this press 

offers a multi-purpose, oil-hy- 

draulic press of 2000 lb capacity, 
complete with its own pumping equipment, 
Ram stroke, ram speed and ram pressure 
are all easily regulated by controls at the 
operator’s fingertips. The Midget can be 
switched rapidly from one job to another, 
due to its highly versatile control and the 
ease with which tooling can be changed. 
Measuring over-all 13 by 30 by 2934 in., 
and weighing only 270 lb, it can be easily 
moved anywhere in the shop. Small size 
and low initial cost make it ideal for use 
in batteries, for successive operation re- 
quirements, with all units independently 
controlled and operated. It can be adapted 
to other hydraulic machinery as an ac- 
cessory unit, and may be operated in any 
position. The oil-smooth HydrOILic action 
exerts the same, exact preset pressure se- 
lected for the work regardless of size varia- 
tions in the parts. The operator must 
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"To Fit Both Plant and Product 


Dust and fume control equipment correctly designed and 

manufactured is of vital importance to the safety and health of 

plant personnel, and results in product improvement. Schmieg 

engineers pioneered this principle of dust and fume control. 
Plant engineers call upon Schmieg to 

design and build dust and fume control 

equipment to fit both plant and product. 

Typical installations by Schmieg include 

dust and dirt arresters, fume exhaust air 

washers, kerosene and welding fume ex- 

haust units, stock and dust handling equip- 

ment in textile plants, cyclone collectors 

for brake lining dust, polishing and buff- 

ing dust collectors...to mame just a few. 
Schmieg dust and fume control units 
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KORFUND VIBRATION ISOLATION reduces building damage, ma- 
chinery maintenance costs, work spoilage, and provides the more 
quiet atmosphere that increases employee efficiency. 

This is so, whether installed in an entirely new plant or under the worst 
offending machines in your present production line. No down-time is 
usually required, because Korfund vibro-isolators are quickly installed 
and adjusted. For detailed information, just send the coupon today. 


THE KORFUND COMPANY, INC. 
48-11 Thirty Second Place ® Long Island City 1, N. Y. 
Please send re, without obligation, the 1948 Korfund Specification 
Sheet, describing Korfund Vibration Control Equipment—rubber, 
cork, and steel spring mountings—with Selector Chart for appli- 
cations. 
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depress both levers before the ram wil! 
descend, insuring that hands are away 
from moving parts. With a ram stroke oi! 
6 in.; throat depth of 45g in., and a day- 
light opening of up to 153g in., coupled 
with a ram speed of 600 ipm up and 400 
ipm down, the new unit is adaptable to 
an unusual wide range of operations, and 
permits an exceptional latitude in the use 
of special toolings and accessories. Donison 
Engineering Co. 


Anti-Smudge Cone 


rence in air conditioning systems, 

particularly where sooty, smoky 
or dusty air is circulated or where there 
are rough textured, dirt-catching ceilings, 
may be effectively controlled by the addi- 
tion of an Anti-smudge Cone to the Kno- 
Draft Adjustable Air Diffuser. Fitting 


27 Ceiling smudge, a frequent occur- 


DIFFUSER AND CONE SEPARATED 





snugly between the outer rim of the dif- 
fuser and the ceiling, the Anti-smudge 
Cone provides the precise minimum separa- 
tion of the air stream from the ceiling and, 
at the same time, complements the ap- 
pearance of the diffuser. In addition to 
inhibiting ceiling smudge, these units offer 
several other advantages. For example, 
Kno-Draft Diffuser with Anti-Smudge 
Cones require less space between the face 
of the duct and the finished ceiling. More- 
over, the use of these cones provides far 
greater latitude between the ceiling open- 
ing and the outside rim of the diffuser. 
This means that less care need be taken 
in cutting ceiling openings, an advantage 
of particular appeal to the contractor. 
Rubber gaskets for the joints between cone 
and diffuser or ceiling are available. Anti- 
smudge Cones are furnished for both sup- 
ply and combination supply-and-return 
Kno-Draft Diffuser from 4 to 18 in. neck 
diameter. W. B. Connor, Engineering Corp. 


Magnetic Starters 


4111 Size 1 A C magnetic Starters 
for non-reversing, across-the-line 
starting of polyphase squirrel cage induc- 
tion motors and single phase motors. These 
new a c starters, designed in accordance 


2 Announced are new Bulletin 


with Underwriters’ Laboratories, Inc. and 
NEMA standards for industrial control, are 
available with open type construction or 
with NEMA Type 1 General Purpose En- 
closures. They are suitable for use with 
separate pilot devices for 2 or 3 wire remote 
control, or can be supplied with local con- 
trol pushbutton stations or selector switch- 
es. Starters have a minimum enclosed 
rating of 742 hp, 440-550 v, 3 phase, 60 
cycles. Standard operating coils can be 
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Ke 0! Do you want more information a ni Here is a pe Vt domiew- 
day- ‘ . < ment which simplifies and im- 
co a = — and i & proves power transmission machin- 
a 400 plication? Use the no obliga- yy ery...the Rolling Grip Clutch. 
and tion, no postage card between Toggles are eliminated by employ- 
> use 
nison 18-19 and 50-51 a &- ment of ball and wedge principle. 
furnished for 110, 208-220, 440 and 550 v; 0 
25, 50 or 60 cycle service. Dual voltage coils 
can be supplied for 110/220 or 220/440 v, 
cur- 60 cycles. Ward Leonard Electric Co. 
—~ 
noky 
here Lamp Holder 
n 
aa. A new adjustable lamp holder 
tno- has been announced. Designated 
ting as the Type L65P, the new lamp 
holder consists of a steel base and stand 
attached by means of a wing nut clamp 
to a die-cast zinc socket housing. The base 
is made to fit standard 314 in. and 4 in. 
Heavy power-transmitting pressure 
on the friction disc is developed by 
a circle of hardened steel balls 
which are forced into a wedge- 
| shaped groove by the sliding cam. 
lif- 
dge The ‘‘wedge” of cam and groove 
| contours multiplies the force ex- 
ap- bi on erted on the shifter collar into a 
Rn powerful force on the friction disc. 
i outlet boxes. The socket is sealed against | 


moisture and dirt by a treated asbestos 








ige gasket molded to shape to gasket the joint | 
aa between the 150 watt PAR-38 lamp and | 
far the holder. Lighting and Rectifier Div., | 
n- General Electric Co. 
er. 
= Arc Welding Rod Engagement is easy and positive 
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p- —- prevent ‘underbead qudien hm — — are provided in ROLLING GRIP 
rm we eposits has been announced. This this modern, compact unit. 
ck new electrode is one of the few of its : - : CLUTCH 
"Pp. type on the market today which operates } 

on either a c or dc and is designed to | 

give welds of 100,000 psi, It is anticipated | 

that the electrode will find a wide market 

— = oe of as stee’s 

which are susceptible to underbead crack- i i 
in ing when conventional types of electrodes —— ti Bolted Plate or Gear 
rs are used without preheat. Extensive field Tooth Plate series —in sizes from 
ne tests have disclosed that No. 394 will do | .38 H.P. to 21.2 H.P. at 100 R.P.M. 
C- a completely satisfactory job on this type Write £ ial bulleti A282 
se of material. Air Reduction Sales Co. rite tor special Dulletin, ° 
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Mishawaka, Indiana 


Laboratory Ovens 


Design and production of a 

] standard line of laboratory type 
industrial ovens is announced. 

Model KHD-145 bench type oven, is the 


largest of the line, and has interior dimen- 

sions of 30 in. high by 40 in. wide by 22 in. == 

deep. All ovens in the line have an oper- 

ating range up to 700 F, with accuracy > 
guaranteed to within plus or minus 0.5 

per cent. Model KHD-145 oven employs 

eight 1350 watt Chromolox resistance fin 


strip heating elements, and features con- 





of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER ( 


He is your local Dodge Dis- <~—— 
tributor — factory trained — 
qualified to suggest ways to 
improve your machine per- 
formance, increase production. 
Look for his name under “Pow- 
er Transmission Equipment” 
in your classified phone book. 
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trolled, forced-air flow to assure uniform 
and even distribution of heat throughout 
oven “chamber. Temperature setting and 
control is provided by a Bristol electronic 
imput controller which can be of either 
control-indicating or of control-indicating 
and recording type. Oven controls can be 
mounted on oven, as shown, or at a 
separate location for remote control. In- 
sulation is of 3-inch thick Magnesia. 
Double access doors have two thicknesses 
of heat-resisting glass which are separated 
by 34 in. air space. Doors are gasketed with 
felt stripping. Safety features include flush- 
mounted switches and indicating lights, 
and electrical circuits that are automati- 
cally broken when oven doors are opened. 
An additional feature is the air directing 
holes located in oven interior which can 
be covered with snap-plugs to redirect air 
flow for flat or tall specimens, thereby in- 
creasing oven efficiency for special applica- 
tions. K & H Industrial Products, Inc. 


Switch Engine Improved 


Recently announced are improve- 

32 ments in standard model 65 and 
80-ton switching locomotives. The 

changes in the diesel-electric units give in- 
creased power and improved continuous 
tractive effort ratings, The new locomotives 
are each equipped with two supercharged 
diesel engines with a maximum rating of 
275 hp at 2100 rpm, or a total of 550 hp 
per locomotive. This is an increase of 38 
per cent for the 65 tonner and 10 per cent 
for the larger model. The power actually 
delivered to the generators for traction is 
420 hp. This compares with 330: hp in the 
old model 65 ton unit, and 440 hp on the 
old 80 ton locomotive. Maximum tractive 
effort has not been changed because there 
has been no change in the weight of the 
units. However, the continuous tractive 
effort ratings have been improved. The 
No. 747 motor with which the new loco- 
motives are equipped is a self-ventilating, 
double reduction motor that replaces the 
non-ventilated single reduction motors used 
in the old models. The improved capacity 
of the No. 747 means that a certain tractive 
effort can be maintained for a longer peri- 





REMOTE INDICATION OF RATE OF FLOW 


For practically all liquids—tar, 
molasses, crude oil, grease, paint, 
varnish, syrups, etc., etc.—for measur- 
ing, indicating, totalizing flow of water 
and chemicals in continuous manu- 
facturing processes and numer- 
ous other uses. Its remote indi- 


cating feature is new—get the 


complete story. 


SEND 
FOR 

BULLETIN. 
46-766 


HAYS Veriflow 


-TOTALIZING-INDICATING 


od of time. The 747 rates 5200 lb tractive 
effort on a continuous basis. This is equal 
to 16 per cent adhesion on the 65 ton and 
11.5 per cent on the 80 ton unit. The one- 
hour rating is 6200 lb, equivalent to 19 per 
cent adhesion on the 65 tonner and 13.8 
per cent on the 80 tonner. These high rat- 
ings enlarge the field of application and 
makes it possible for them to handle the 
heavy jobs without blower equipment be- 
ing added. Other improvements on the 
new models are clasp-type brakes and Pull- 
man steps on the 65 tonner, standard on 
the 85 ton engine, hinged windows in front 
of the operating station; and a full metal- 
lic circuit with ground relay to provide a 
degree of protection from damage due to 
accidental grounding. General Electric Co. 


Vacuum Cleaner 


MCV-255, with a capacity of 50 

gal was designed for use on large 
industrial floors. The unit is powered by a 
115 hp, 100 v, 60 cycle a c or c universal 
motor which gives the machine a water 
lift of 80 in. The motor is cooled by a 
separate air circulating system instead of 
by exhaust air expelled by the vacuum. 
It is mounted on a heavy duty, three wheel 
truck. All wheels have roller bearings. The 
front wheel pivots on ball bearings. A 
glass gage shows the content level. In the 
top of the drum is set a bronze wool filter 
built into a specially constructed dust 
chamber. The machine is emptied easily 
by pulling it over a drain and opening a 
— gate valve. Multi-Clean Products, 
ne, 


Control Valve 


34 Newly-developed, a compact flow 


3 A new wet-dry vacuum, the 


control valve, Model FC, is said 

to simplify machine operation. 
It is designed for more accurate, auto- 
matic control of the speed of a cylinder 
piston stroke without affecting the power 
of the cylinder. This flow control valve is 
positioned in the line between the operat- 



























ing valve and the cylinder, to control the 
speed of air being exhausted from the 
cylinder. For control of piston stroke speed 
in both directions, a valve must be piped 
into the line from both ends of the 
cylinder. Micrometer adjustment of a stem 
and specially designed floating bevel seat 
poppet maintains control at selected speed. 
Variable speeds are obtainable by adjusting 
the valve screw. Precision-built Model FC 
Valve is rust and corrosion-proof through- 
out. The body is of durable Naval Bronze, 
internal working parts are of stainless 
steel. Leakproof seat and one O-ring 
packing are of resilient, oil-resistant syn- 
thetic rubber. Model FC handles air, oil, 
or water pressures, 0-1000 lb psi. Six 
standard sizes, 14, 3g, 42, 34, 114 in. Air- 
matic Valve, Inc. 


Bin Aerator 


Announced is Bin-Flo, a new aer- 
ating device to provide uniform 


and steady flow of bulk mate-. 


rials from bins, hoppers, and chutes. Bin- 
Flo provides a new and economical solu- 
tion to the restriction and stoppage of bulk 
materials in bins and chutes. The Bin-Flo 
unit is a small plate 334 by 712 by 4 in. 
thick which is readily located at points 
where flow is restricted. Low-pressure air 





AIR 
SUPPLY 


is injected into the material through a 
special fabric diffuser, causing the material 
to flow freely. Units will not plug-up even 
with the most finely ground material and 
are applicable to most dry, finely-ground 
materials. Bin-Flo can be used in conjunc- 
tion with Bin-Dicators or they can be 
installed independently. Models are pro- 
vided for thin-walled bins and chutes and 
for concrete and other thick-walled hop- 
pers. Piping can be run either outside of 
thin-walled bin or inside of thick-walled 
container. The company will be glad to 
make suggestions and specify type of unit 
and mounting to meet different needs. 
Bin-Dicator Co. 


Hand Tachometer 


tachometer has been developed 

Transmission of the _ driving 
spindle rotation to the indicating pointer 
is effected in the first stage mechanically 
and in the second stage magnetically. 
Speed changes are indicated instantaneous- 
ly. There is no time lag between speed 
changes. A rocker-arm arrangement effects 
the instrument pointer to always read in 
the same direction irrespective of the di- 
rection of rotation of the instrument 
spindle, that is, clockwise or counter-clock- 
wise. The instrument pointer shaft is car- 
ried between two jewel bearings. A push- 
button device enables the operator to 
arrest the indicating pointer at the in- 
dicated reading, in a manner analogous to 
that of a stop watch, and to examine the 
instrument reading remote therefrom. By 
oe the button on the opposite side 
of the instrument, pointer returns to zero. 
Instrument is made in three models. Each 
model has three ranges. The required 
range is selected by turning arrow on 
knurled knob to the range clearly marked 
on the instrument. Model ATH4 has a 


3 A new and highly accurate hand 
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Do you want more information 

on this equipment and its ap- 

plication? Use the no obliga- 

tion, no postage card between 
18-19 and 50-51 














maximum range of 0 to 50,000 rpm or 0 to 
25,000 fpm. Instrument accuracy is guar- 
anteed to read within plus or minus 0.5 
per cent. This accuracy is maintained over 
a wide range of ambient temperature vari- 
ation by means of an ambient temperature 
compensating device built into the instru- 
ment. Equipoise Controls, Inc. 


Porcelain Valves 


Announcement is made of a new 

line of armored porcelain valves. 

In construction, these valves fea- 
ture high-strength, heat-treated silicon 
aluminum armor. The body, plug, retain- 
ing rings, all parts with which chemicals 
can come in contact, are of solid, non- 
porous porcelain, a material of high cor- 
rosion-resistance. The addition of the 
armor provides protection for personnel 
and equipment against porcelain breakage 
from carelessness or accident. Armored 





valves are recommended by the manufac- 
turer for use in corrosive or contaminating 
applications. Armored Y valves are avail- 
able in 1, 142, 2, 3, and 6 in. sizes. 
Armored angle valves in 1 and 2 in. sizes. 
Armored flush valves in 142, 2 and 3 in. 
sizes for 3, 4 and 5 in. tank outlets respec- 
tively. Standard 125 lb flanges are integral 
with armor; porcelain faces are machine 
ground smooth and flat for gasketing. 
gg Equipment Div., Lapp Insulator 
0., Inc. 


Detergent Cleaner 


A new liquid detergent has been 

placed on the market. This new 

detergent quickly and thoroughly 
cleans dirt, grease and grime. Under the 
name of Drex- Foam, this cleaning material 
possesses unusually effective cleaning and 
wetting properties so that the surfaces 
cleaned dry to a sparkling finish. It leaves 
no streaks, smears, or harmful effects on 
fine finishes or waxed and polished sur- 
faces. This general-purpose detergent con- 
tains no abrasives or harsh alkalis that 


would scratch or dull surfaces or attack 
the skin of the user. As it is highly con- 
centrated, most cleaning applications re- 
quire the use of only 13% to 2 oz to a 
gallon of water. On metals and painted 
surfaces, a pre-rinse with plain water may 
be used, and while wet, the dilute solution 
is sponged or flooded on the surface. The 
solution may be used either warm or 
cold. Dirt, soil and grease are immediately 
removed in swirls of protective foam and 
bubbles, The surface is then merely flushed 
with clean water. Detrex Corp. 


Ratchet Screwdriver 


A new screwdriver is designed 

34 to permit the application of 
leverage to drive screws, and to 

reach into areas inaccessible to common 
screwdrivers. The ratchet permits use of 
this tool in confined spaces and the re- 
versing lever makes the tool suitable to 
drive or remove screws. The screwdriver 
has two blades, one for large and.one for 


small screws. It has a ball end grip to 
prevent injury to hand. Overall length is 








3% in. The standard tool is made for slot- 
ted screws only. It is available with spe- 
cial drivers for Reed & Prince, Phillips and 
other screws for assembly operations. Price, 
59 cents. Aero Tool Co 


Acid Pump 


Safe and convenient transfer of 

40 acids and other liquids from 
carboys, barrels or drums is now 

possible with the improved foot-or hand- 
actuated pneumatic pump. Liquids flow 
smoothly and stop instantly. They come 
in contact only with the corrosion-resistant 
tube and cannot affect other parts. No 
tilting of the container is necessary and 
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1939 WEST 96TH STREET 


® 


A Conventional Steam Trap 
and a BAG of fittings “ 





ora 


SUPER-SILVERTOP 


The savings you realize by using 
Mae Super-Silvertop Steam Traps are more 
and more important in today’s market 
, as costs keep climbing. The water 
seal or U-tube built into each Super- 
Silvertop saves you as many as eight 
fittings—it also saves up to an hour 
of hacialalion time per trap. And you pay no pre- 
mium for this simplified piping economy, there is 
no extra charge for this superior trap engineering. 


Over 58 years of steam trap manufacturing back up 
this Super-Silvertop design—a design that for years has 
proved that Super-Silvertop is a “long-life”, 
free trap. Let us send you full details, contained in 
the book, “How To Choose A Steam Trap”, a free, 
helpful reference work regardless of what trap you use. 


trouble- 


THE V. D. ANDERSON COMPANY 


e CLEVELAND 2, OHIO 
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Motor- operated 


KINNEAR DOORS 


respond with magic ease 
to push-button control 


It’s sheer magic the way you can shave 
manpower losses and plug profit drains 
at doorways with Kinnear Steel Rolling 
Doors. A split-second and mere finger- 
tip pressure are all the time and effort 
needed to start or stop these doors 
equipped with rugged Kinnear Motor 
Operators. Any number of push-button 
Stations can be placed at strategic points 
—at door jamb for on-the-spot operation 
and elsewhere for step-saving remote 
control. And any number of doors can 
be operated from a single station. 


The prompt, glide-smooth door action 
is possible because the Kinnear inter- 
locking-slat steel curtain /ifts vertically and 
coils compactly above the lintel. Open- 
ings remain completely clear. All sur- 
rounding floor and wall space is usable. 
This tough, flexible, all-metal door pro- 
tector withstands years of weather at- 
tacks; resists fire and theft. For a better 
check-rein on profit leaks in plant opera- 
tion, rely on efficient, economical Kin- 
near Steel Rolling Doors. Built any size, 
for installation in old or new buildings. 
Write for more facts today. 


THE KINNEAR MANUFACTURING CO. 


Factories: 1040-80 Fields Ave., Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, California 
Offices and Agents in All Principal Cities 


Saving Ways in Doorways 


INNEAR 


ROLLING DOORS 


















danger of a slip, a splash or a spill is 
minimized. When removed, from container, 
liquid drains completely. Pumps with lead 
tubes are suitable for sulphuric, hydro- 
chloric, hydroflouric acids and many others. 
Price, $11.30 complete. Saran plastic tubes 
are recommended where pump is to be used 
in nitric, muriatic, citric, phosphoric, 
acetic, bleaches and others. Price—$12.80 
complete. General Scientific Equipment Co. 


Floor to Floor Lift 


Fully adjustable for width, length 

41 and pitch of stairway, the Stair- 
levayor can also be used as a lift 

over present wood or concrete stairway or 
in any open space, with or without steel 
treads, inside or out. Push-button controls 
at every floor level enable it to pay for 
itself through elimination of a trained 
operator. It can be erected as desired, 





One ton or more from Use over existing Immediate installation 
floor to floor stairway Built-in steel stairway 
optional. 


either with a small wedge-shaped recess at 
the stairway base or in conjunction with 
a short ramp, and is easily set up ready 
for operation in less than a day. No spe- 
cial shaft space or reinforcement is needed. 
Safety factor is 5 to 1, plus 45 deg angle 
stress to reduce load weight by one-half. 
Available with or without steel stair treads. 
Complete with motor, cables, automatic 
limit switch and electric brakes. Moto- 
Flow Co. 


Chain Saw 


A new light-weight engine-driven 
4 chain saw, with all-purpose chain 
for fast ripping or cross-cutting, 
has been announced. e power unit is 
a@ special magnesium die-cast engine, with 
full-swivel bevel-gear transmission. The 
cutting unit is composed of a stainless- 
steel laminated blade, available in lengths 
up to 5 ft, and a rip-cross chain. The saw 
is designed for either one-man or two-man 
use. The 2 cycle power unit is a completely 
new design. The complete engine and 
transmission weigh only 38 lb, developing 
a full hp. Blades and chains are of; 
20, 36, 48 or 60 in. Blade angle adjustments 
may be made through 360 deg. McCulloch 
Motors Corp. 


Self-Winding Reel 


A self-winding reel that suspends 

portable tools for use, and raises 

them out of the way when they 
are not needed is announced. Known as the 
Zoo self-winding balance reel, it speeds 
production and reduces fatigue by keeping 
such tools as power screw drivers, nut 
runners and drills always within instant 
reach of the worker for easy use. It helps 
keep costs down by eliminating accidental 
dropping and other rough handling of tools. 
The Reel is hung from a beam or a cable 
in work position above the operator. The 
power tool is fastened to the end of a 6 ft 
cable wound on a drum within the hous- 
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ing. The operator simply pulls the tool 
down for use when he needs it, raises it 
out of the way when he has finished the 
job. Reel tension is regulated to balance 
any tool weighing up to 10 lb. Tension nut 
and lock are located on the same side of 
the reel housing for quick adjustment. 
The reel is mounted within a heavy duty 
cast aluminum alloy housing that is dirt 
and dust proof. Oilless bearings eliminate 
maintenance. The cable outlet is located 
at the side of the housing, so that the 
cable leaves and enters in a straight line, 
minimizing strain and wear. Aero-Motive 
Mfg. Co. 


Variable Transmission 


A new transmission called Spe- 

con MD, designed to provide 

infinitely variable speeds within 
wide ranges is announced. The unit con- 
sists of a mechanical differential attached 
to a standard Link Belt PIV unit. Four 
models are offered, providing any desired 
speed, either forward or reverse, between 
0 and 7000 rpm. Output torque from 20 
in. lb to 15460 in. lb is also available. Net 
output horsepower varies in different mod- 
els and speeds from 1 hp to 20 hp. Desired 
speed is set by a hand wheel and indicated 
on a large dial. A vernier dial is provided, 
when specified, to permit extremely close 
speed settings. Related speed-torque char- 
acteristics within the extreme limits may 
be provided to fit almost any applications. 
Speed Control Corp. 


Registration Control 


Introduced is photoelectric Reg- 
4 istration Control Type 23LF3 for 
maintaining accuracy in high- 
speed printing and cutting operations on 
paper, cellophane, fabrics, steel, tin, alumi- 
num, or other sheet material. It is recom- 
mended for all types of automatic pack- 
aging, printing, labeling and _ cut-off 
machinery. Registration Control Type 
23LF3 combines extreme sensitivity with 
high speed operation. The cricuit will re- 
spond to impulses as short as 1/1000 sec- 
ond. Light source and phototube are served 
by a single lens, handling both transmitted 
and refiected light. It operates from both 
opaque and transparent web materials. It 
controls from either light or dark registra- 
tion marks. It may be used to control 
practically any type of correcting means 
on both continuous and intermittent feed 
machines. Photoswitch, Inc. 


Gravity Oilers 


Multiple oilers offer steady, re- 
liable drop feed oiling to multiple 
points and combine compactness 
with attractive appearance in an exclusive 
design. Oil is fed by gravity from a reser- 
voir through multiple gang mounted sight 
feed valves to a number of individual bear- 
ings requiring lubrication. 
me of these oilers can replace from 2 to 
24 individual oilers and many advantages 
are offered by this central method of lubri- 
cation. There is only one reservoir to fill, 
one shut-off lever to operate and oil fed to 
each bearing can conveniently be adjusted 
and observed at one station. Each is 
equipped with either 44 in. or * in. O.D. 
tubing. Oil-Rite Corp. 


Plastic Coating 


Krylon is a transparent plastic 

47 coating that is supplied in a self- 
contained handy compact spray- 

er. All that is necessary to release the 
plastic spray is to press the button on the 
top of the can with the index finger. The 
result is a fine spray of durable, colorless 
plastic material forced out under pressure 
in such a way as to provide a clear, pro- 
tective coating that will adhere to prac- 
tically any product. The coating itself 
dries in less than a minute, leaving a clear 


finish that retains the flexibility of the ~ 


material on which it has been applied. 
This flexible plastic coating has outstand- 
ing resistance to discoloration at high 
temperatures, water, alcohol, alkali, acids, 
mineral oils, grease, and chemical fumes. 
Foster & Kester Co., Inc. 


Tote Box Truck 


The double-hook feature enables 
the hook-arm to bite into totally 
closed wood boxes or cases; or 
into open boxes; while the upper hook con- 
veniently takes hold of handles on metal 
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tote boxes, etc. Easy manipulation of the 
book-arm is made possible by the conven- 
ient hand grip on the arm itself. When 
the load is hooked, the operator merely 
pulls backward and the load slides easily 
onto the balanced tilting carrier plate. 
Bulky boxes can be tumbled onto the car- 
rier plate. The powerful leverage principle 
employed reduces the operator’s effort to 
a minimum. To discharge, a slight push 
with the hook-arm overbalances the carrier 
plate and allows load to slide gently to 
floor. The tilting carrier plate is con- 
structed of parallel steel plates and is bal- 
anced so the forward movement of the 
hook-arm places it in loading position. In 
pulling position or when a load is being 
hauled, the carrier plate is automatically 
tilted back off the floor. Of rugged, all- 
steel welded construction, the Hook-’N- 
Haul is equipped with one swivel and two 
stationary casters, either steel or rubber, 
and can be easily turned in its own axis. 
Painted fire-engine red for quick locating 
when needed. Techtmann Industries. 


Soft Solder 


This new indium-lead alloy, No. 
49 50, which contains no tin, was 
developed to meet the demand 
for a solder with.a melting point midway 
between those of the tin-lead solders and 
brazing alloys. The new solder melts at 
600 F, exhibits an extremely short plastic 
range, and has an exceptional wettability 
factor. Extensive premarketing tests indi- 
cate a holding strength of 3500 psi, and a 
tensile strength of 5200 lb, with a very 
high degree of ductility. It is now avail- 
able in all standard wire gauges, as well 
as ribbon form, It may also be ordered 
to specifications in preformed shapes, such 
as rings, washers, pellets, discs. Soldering 
Specialties. 


Marking Paint 


A new traffic paint based on 

5 Pentalyn 802A, a synthetic resin, 
and Parlon, chlorinated rubber, 

is said to be outstanding in both durability 
and rapid dry. The prime requisites of 
traffic paints are rapid speed of dry and 
durability. This is particularly true of 
intersection cross lines where the paint is 
subjected to the most traffic wear. Traffic 


paints based on Parlon and Pentalyn 802A 
are outstanding both from the standpoint 
of durability and speed of drying. Drying 
speeds of these paints vary from 11 min. 
to 20 min. depending on such factors as 
thickness of film and type of solvent. The 
fast drying time reduces the amount of 
time traffic has to be rerouted. The out- 
standing durability means fewer applica- 
tions per year with consequent savings in 
man-hours and paint gallonage. When 
applied with conventional type _traffic- 
marking equipment on asphalt surfaces, 
these paints do not cause bleeding. Her- 
cules Powder Co, 


Steel Shelving 


Steel shelving which can be as- 
5] sembled to form a wide variety 
of units has been announced. 
The basic parts from which the steel shelv- 
ing is constructed consist of four posts 
with 36 or 24 in. wide shelves in either 12, 
18, 24 or 36 in. depths. Posts are available 
in 87, 84, 48, 45 in. and 39 in. heights. Open 
shelving can be quickly constructed from 
these basic parts. End and back panels of 
the required size can be provided for mak- 
ing closed shelving. Shelf dividers are 
available to make the unit into any type 
parts bin. Necessary nuts and bolts for 
assembling are included in the shipment. 
All shelves are 18 ga prime steel, backs 
and sides are 22 ga, and posts are 13 ga. 
Tri-State Metal Products, Inc. 





New Methods of 
Storage Tank Support 


(Continued from page 45) 
nuous concrete manhead runs across 
the top of the tanks. 

Here, too, the continuous founda- 
tion slab and concrete cradle were 
replaced by single footings, carry- 
ing the tanks on lugs together with 
the columns for the manhead above. 

Lugs welded to horizontal storage 
tanks to support them on single 


footings and piers reduces the costs 
for material and labor considerably, 
and also improves their maintenance. 

Following is a breakdown of all 
items which are influenced by this 
arrangement in comparison with the 
customary design. 

A quick inspection of these two 
comparisons show positively the 
superiority of the savings over the 
extra costs for the lugs. 

In the case of the tankfarm shown 
in Fig. 3, comparative estimates 
promise savings of about $3,000.00. 

Yet this case cannot be considered 
as an average example, because of 
unfavorable soil conditions, and be- 
cause for % of the structure the 
heavy load of the superstructure 
prevented a further reduction of the 
footing sizes. In comparison with the 
general savings the extra costs for 
the lugs are small. 

This is especially important for 
thin walled structures where im- 
proper supports can produce exces- 
sive stresses and deformations. The 
lugs can be made and welded to the 
tanks reliably by the tank manufac- 
turer. All the general contractor has 
to put in are simple footings and 
piers, such as he provides for any 
other construction. 


This article is one of the prize-winning en- 
tries in the James F. Lincoln Are Welding 
Foundation “Design for Progress’? competition 
for 1947. Considerable design data was incor 
porated in the original paper but has been 
deleted here because of space requirements.— 
Editor. 





INDUSTRY‘S BIG, TOUGH, 
ALL-ALLOY STEEL 


PIPE WRENCH 


DROP FORGED 


Whatever size Trimo-Alloy Pipe Wrench you 
need, buy and use, you get “oversize” power and 
durability — because it’s the only wrench on the 
market that is entirely made of drop forged alloy 
steel. The teeth are hardened by modern induc- 
tion heat-treatment—and the whole wrench is 
tough in the right places to stand tremendous 
stress. Trimos are the most powerful wrenches 
ever built for industry. Put them to work wher- 
ever other wrenches are found wanting. 


TRIMONT MANUFACTURING CO. 
DIVISION OF AETNA INDUSTRIAL CORP. 
572 AMORY STREET, ROXBURY, BOSTON 10, MASS. 


Pipe Wrenches @ Chain Wrenches © Monkey Wrenches ® Stillson Type W: 























EVERY PART IS GUARANTEED 


@Trimo Alloy Pipe Wrenches are 
made to exceed Government 
Specifications Type II Heavy 

GGG-W-651a. 


manufactured throughout from 
alloy steels. 

@ Only Trimo Wrenches have teeth 
hardened by modern induction 
localized heat-treating process to 
close Rockwell specifications. 

@Tests prove Trimo drop-forged 
steel handle capable of bearing 
strains up to 40,000 inch-pounds 
— more than double that of cast 
malleable handles in same size 
wrench. 

@Trimo’s frame design is on the 
efficient ““knee-action” principle 
— making possible one-hand use 
on otherwise two-hand jobs. 

@ Replaceable lower jaw saves buy- 
ing complete new handle after 
the wear of extended use. 


renches © Spud General Utility Wrenches © Saunders, Barnes and 
r Type Pipe Cutters © Pipe Vises, Chain Vises © Saw Vises © Kit and Portable Vises é 
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Aayone can measure insulation 
resistance in generators, motors, wiring and other 
electrical equipment with a “Megger” Insulation 
Tester... quickly... easily. Merely make connec- 
tions, turn the crank and read the position of the 
pointer over the scale. The “Megger” instrument 
shown above consists essentially of a direct-reading 
ohmmeter mounted with a constant-voltage d-c hand 
generator in a rugged molded plastic case, easily 
carried by hand. Requires no outside power supply. 


Bulletin 21-45-F. 





= 


The rectifier-operated 
**Megger’’ Insulation 
Tester—especially useful 
where a number of tests 
are to be made at one 
time. Simply connect to 
115 volts a-c, flip a switch 
and proceedto maketests. 
Ratings up to 1000 meg- 
ohms and 1000 volts. 
Bulletin 21-46-F. 


@ Other “Megger” instruments available with rat- 
ings up to 10,000 megohms and 2500 volts d-c. 


JAMES G. BIDDLE CO. 


Electrical & Scientific Instruments 
1316 ARCH STREET, PHILADELPHIA 7, PA. 

















- + » for detecting and 


MIDGET “‘“MEGGER” TESTER 


plete with 500 volt hand 


50 megohms. Weighs 
only 3 Ibs. Bulletin 21- 
75-F. 


many materials. 
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Sheet and Plate Metal Work* 


Practical Sheet and Plate Metal Work by E. Arthur 
Atkins. Size 51% by 71% in.; 606 pages; illustrated. Published 
by Sir Isaac Pitman & Sons, Ltd. Price 10 shillings 6 pence. 

THIS LITTLE BOOK is really a handy book to have 
| around the sheet and plate metal shop. Discussions in 
it deal with the making of patterns and laying out of 
the metal to be cut. Numerous sketches, drawings, and 
photographs show how to perform all the above steps. 
The type of work done ranges from the simplest bend 
of square pipe to complicated layout jobs requiring de- 
tailed drawings and patterns. 
treatment, metals and their properties, annealing and 
welding, corrosion of metals, machines and tools for 
performing the cutting and bending, particulars of 
metals and alloys, make this a technical book from the 
broad standpoint as well as practical from the layout 
standpoint. Book should be valuable for boiler makers, 
braziers, coppersmiths, iron-workers, plumbers, sheet 
| metal workers, tinsmiths, whitesmiths, zincworkers, and 

others who might require a knowledge of the working 
| of metals or surface treatment. 


Electrical Insulating Cloths* 


Varnished Cloths for Electrical Insulation by H. W. Chat- 
field and J. H. Wredden. Size 51. by 9 in.; 233 pages; illus- 
trated. Published by Chemical Publishing Co. Price $6.00. 

THE AuTHORS have, in this book, tried to present all 
the more pertinent facts gathered from many places 
concerning varnished electrical cloth. This was the pur- 
pose of the book to gather all the facts and put them 
in one place for handy reference. 

The book tells the manufacturer of the cloth what 
happens to his product, and the properties that the users 
diagnosing trouble in | desire or are trying to attain. For the varnish maker 
nearly all types of elec- | something of the textile supports on which his is ap- 
trical equipment. Com- | plied, and how the varnish contributes to a flexible elec- 
trical insulator. To the proofer, a little of the two raw 
generator. Reads up to | materials which he incorporates into one and how his 
work can be the deciding factor in a good insulation, 
and finally for the electrical engineer and designer real 
basic information on the materials he has to incorporate 
in his product. For this man there is discussion on the 
varying qualities and electrical resistance of different 
cloths and the impregnating varnish. Quite interesting 
are the results of dielectric tests which were run on 


Chapters on surface 





Supervisory Management* 


Essentials of Management for Supervisors by Charley H. 
Broaded. Size 51,2 by 81% in.; 231 pages; indexed. Published 
by Harper & Brothers. Price $3.00. 

*REG. U. S. PAT. OFF. THIS BOOK was designed to supply the minimum in- 
formation about general management, its organization 
and function, which should be understood by all mem- 
| bers of the supervisory force, including the plant en- 
gineer. Each phase of business activity is reduced to 
its basic principle, procedure or technique. Fundamen- 
tals of overall planning and control, of dealing with 
employees, of work simplification and of supervisory in- 
struction are clearly examined and explained. Through- 
out the book case examples are used to show, from actual 
experience, what is accomplished when these funda- 
mentals are, or are not, followed. A complete series of 
check charts is provided for use in execution of the 
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policies and procedures outlined. The author has had 
wide experience as a worker, as a foreman and as a 
supervisor of industrial training for the California 
Board of Education, the Air Service Command and 
other West Coast organizations. He was first president 
of the Training Association of Southern California. He 
is now supervisor of Foreman Training for the Union 
Oil Company in Los Angeles. 


Elementary Structures” 


Stress Analysis and Design of Elementary Structures by 
James H. Cissel. Size 51/2 by 9 in.; 364 pages; an appendix of 
50 pages and an index. Published by John Wiey & Sons, 
Inc. Price $5.00. 

THIS BOOK was written primarily for use in a com- 
prehensive structural course for non-Civil Engineers. 
The author has revised the specification material to 
conform to recent recommendations of American engi- 
neering associations and he has also added a new chap- 
ter on the design of light gage steel structures. 

Among the subjects covered in the book are external 
forces and loads; graphic statics; reactions, shear, bend- 
ing moment; restrained and continuous beams; trusses; 
stability of masonry structures and foundations. Part 
II covers the design of simple structures which include 
structural fastenings and connections; timber beams 
and columns; steel tension members, columns, beams 
and girders; light gage steel construction; and reinforced 
concrete beams, slabs and columns. 


How To Do It 


Technique of Systems and Procedures by H. John Ross. 
Size 7 by 9 in.; 328 pages; a glossary and index. Iliustrated. 
Published by Office Research Institute, Inc., 60 E. 42nd 
Street, New York 17, N. Y. Price $15.00. 

THE MATERIAL used in the lectures upon which this 
book is based has a foundation on actual practice in 
industry. As the author points out, however, it would 
be misleading to leave the impression that everything 
in the book is being followed in detail by any one or- 
ganization. The entire book is devoted to the author’s 
conception of sound systematization of office procedure. 
As he points out, it is estimated conservatively that the 
office or clerical function is at least 20 years behind the 
factory. One of the objectives of the book is to provide 
a practical guide to systems techniques. The entire 
book is based on a rather broad background of func- 
tions which are common to all businesses. The author, 
apparently, has not attempted to detail each procedure 
but rather to give the overall background necessary 
before procedures and systems can be set up. 

The chapters of each section are summarized at the 
end in order that by the means of repetition the basic 
fundamental lesson in each chapter will be repeated. 
Line drawings, sketches and cartoons are used effec- 
tively throughout the book to point up the object lessons 
brought out by the author, 


Budgeting Control* 


Budgeting for Management Control by Floyd H. Rowland 
and William H. Harr. Size 51 by 91/, in.; 370 pages; illus- 
ae and indexed. Published by Harper & Brothers. Price 

WHETHER the business organization is small or large, 
newly organized or long established, this book gives 
complete and basic methods for budgeting control, 
usable in all phases of business. Budgeting is lifted from 
a treasurer’s function to the status of management pro- 
gram and an entire business activity brought to a focus 
in one volume. It shows how to prepare a budget on an 
annual basis and adjust these annual plans in terms of 
day to day conditions. One chapter in the book will be 











An asterisk (*) following the title of any book de- 
scribed in this department indicates that the book may 
be purchased from the Book Department, PLANT 
ENGINEERING, 53 W. Jackson Blvd., Chicago 4, Ill. 

















HERE'S AN IMPROVED INVERTED 
BUCKET STEAM TRAP 






KECKLEY 
TYPE B 
TRAP 


embodies advanced improvements in design, 
construction, operation, materials, 
installations and maintenance features. 


This Keckley Trap is made with stainless steel work- 
ing parts. The cover plate, mounted at a most convenient 
angle with the body, carries the entire working mechan- 
ism of the Trap. It can easily and quickly be removed 
from the Trap body without breaking any pipe con- 
nections. 

From the cover is suspended the bucket and lever 
with valve through a fulcrum plate which serves also as 
the valve seat retainer. An outstanding feature of this 
Keckley Type B Trap is the positive alignment of the 
valve with respect to the valve seat, so important in the 
continued performance of any Trap. 

This is accomplished through the dual purpose “ful- 
crum and valve retaining plate’, eliminating any pos- 
sibility of misalignment such as occurs when the fulcrum 
point is dependent upon lugs in the cover or similar 
arrangement. 

A slight inaccuracy in machining can cause consider- 
able variation in relation of valve and seat. Tight seat- 
ing in such cases is difficult whereas in the Keckley 
Type B Trap it is positively assured at all times. 

The precision of these Traps guarantees to you com- 
plete efficiency in operation. 





Write for Bulletin No. 52 showing the out- 
standing advantages for dependable service 
and economy. 











Steam Traps — Temperature Regulators — Pump 


Regulators — Water Gauges — Gauge Cocks — 


Strainers 


400 W. MADISON STREET 
CHICAGO 6, ILLINOIS 
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CONTROL WITHIN A’ F. 


REPORTED BY USERS 


Dial Diam. 
3%” 










Most 
Accurate Water 
Mixer Made 


Widely used for X-Ray 
and Color Film develop- 
ers and other processes 
requiring exact control; 
also for shower baths. 


’ Pipe 
Connections 
Thermostatically mixes 


Capacity 
6 to 10 gals. hot and cold water and delivers a 
per min. mixture at any constant tempera- 
ture required. 
e 


Outstanding for its quick acting re- 
sponse to any change in tempera- 
ture setting or changes in supply line 
temperatures or pressures. (849) 


THE POWERS REGULATOR CO. 
2746 GREENVIEW AVENUE, CHICAGO 14, ILLINOIS 
Offices in 50 Cities @ See your phone book @ Established 1891 


Other Controls for 
Capacities up to 
10,000 gals. per min. 


Write for 
Bulletin 358-H 


THERMOSTATIC WATER MIXER 





NEW PLASTIC FLOOR 
PATCH SETS INSTANTLY 

















TAMP SMOOTH! TRUCK OVER! 


Use durable INSTANT-USE ... a tough, plastic 
material which you simply shovel into hole—tamp—and 
run traffic over immediately. NO WAITING. Bonds 
tight to old concrete. Makes smooth, solid, heavy-duty 
patch. Withstands extreme loads. _ Keep a drum on 
hand for emergencies. I 


REQUEST DESCRIPTIVE FOLDER and TRIAL OFFER DETAILS 











FLEXROCK COMPANY 
3615 Cuthbert St., Philadelphia 4, Pa. 


ama 
Offices in Principal Cities CoD 
Please send me complete INSTANT-USE in- § 







: ' 
' 
‘ 
. ‘ 
; ' 
' formation and details of TRIAL ORDER : 
' PLAN —no obligation ‘gem ' 
wl ‘ 
+ Name ' 
. J 
; Company... : 
‘ ‘ 
° | Eee Pere eee rer Te eee reer Tere Ts 2 
CSS SOSSESSSESSSSESSSHSSHSESSSHESESSEESOEHSSEOESCOESEES eaeeecece ' 
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of exceptional interest to a plant engineer — Chapter 
XVI, which titled “The Plant Budget.” 

The senior author, a recognized authority on budget 
control, has served more than 44 industries in his nearly 
quarter of a century professional practices and is now 
one of the partners in organizing the Management Con- 
trols Associates. Mr. Harr is the Budget Director and 
Assistant Treasurer of Simmonds Aerocessories, Inc., 
whose experience in this field extends over ten years. 


Standards Index* 


Index to A-S-T-M Standards, December, 1947, 248 pages, 
size 6 by 81/. inches, paper covered; published by the Amer- 
ican Society for Testing Materials, 1916 Race Street, Phila- 
delphia, 1948. 

Tuts Index is an adjunct to the Book of A.S.T.M. 
Standards and comprises a ready reference for locating 
any A.S.T.M. standard in the bound publication of the 
Society in which it appears. The Index should also be 
of value in ascertaining whether the Society has issued 
a standard on a specific subject. It enables any of some 
fifteen hundred standard specifications and tests in the 
volumes of the A.S.T.M. to be located readily. All items 
are listed in the index under appropriate key words ac- 
cording to the particular subject they cover. As a con- 
venience a list is given of the specifications and tests in 
numeric sequence of their serial designation. Copies of 
this 248 page publication are furnished without charge 
on written request to A.S.T.M. Headquarters, 1916 Race 
Street, Philadelphia 3, Pennsylvania. 
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ELECTRICAL 
101 Power Factor — ‘Power pecially suitable for installation 
Factor and What to Do in locations which would re- 


About it,” is a new 20-page, 
pocket-size booklet (No. 200- 
TEC-1077) explains the essen- 
tials of power factor in indus- 
trial plants, gives a digest of 
power factor calculations, why 
low power factor should be cor- 
rected and tells how it can be 
done. Electric Machinery Mfg. 
Co. 


102 Slide Rule—A slide rule 
for selecting distribution 
systems in industrial plants has 
been issued. One side of the 
Rule presents a table which in- 
dicates relative standing or 
gradings of 11 different distri- 
bution systems rated on ‘Flex- 
ibility”, “Service Continuity”, 
“Regulation”, “Efficiency”, 
“Operation and Maintenance 
Cost”, and “Investment.” 
Weighted numbers, indicative of 
the relative importance of these 
various factors in YOUR plant 
may then be assigned by you. 
Reference is then made to 
Table II by inserting the slide 
in the rule. The factors to 
which you have assigned the 
greatest importance will then 
appear in color blocks under 
the various headings. Westing- 
house Electric Corp. 


103 Transformers — Trans- 
formers for all classes of 
service are now available with 
the company’s non-inflammable 
insulating liquid, according to 
Bulletin 61B6043A. The bulle- 
tin points out how transformers 
filled with this liquid are es- 
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quire a fireproof vault if other 
types of liquids were used. Al- 
lis-Chalmers Mfg. Co 


10 4 Electric Plants Reference 

Manual—A 20-page book 
on Electric Plants has just been 
issued. The book, Form A138A, 
contains information on Choos- 
ing the Proper Type, Choosing 
the Right Size, and Choosing 
the Starting Method. General 
information tells wattage re- 
quired by various types of 
appliances and equipment, 
wattage required by motors. 
Complete descriptive data are 
presented on the various gen- 
erating sets. The booklet is well 
illustrated and filled with tables 
and engineering information. D. 
W. Onan & Sons, Inc. 


1 05 Installation and Care of 

Dry Type Transformers— 
Bulletin "31x7088, 16 pp., covers 
unloading, installation, storage, 
drying coil and core, mainte- 
nance hints, and description of 


accessories and wiring diagrams © 


for thermal control. Switch 
plate and terminations informa- 
tion is given. Sketches, photos 
and charts illustrate text. Al- 
lis-Chalmers Mfg. Co 


106 Magnetic Starters with 
Circuit Breakers—Bulle- 
tin 4130, 4 pp., describes and 
illustrates with photos and 
specification tables these com- 
bination a c magnetic starters 
with circuit breakers. Heater 
selection tables are given. Ward 
Leonard Electric Co. 
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Mark the numbers of the bulletins you wish 
to receive on the no obligation, no postage 
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Small Battery Chargers— 
107 This catalog sheet de- 
scribes and illustrates the; home 
charger, trickle charger, fast 
charger, and 1-12 battery charg- 
er. Richardson-Allen Corp. 


108 Heavy-Duty Synchronous 
Motors — Bulletin 1100- 
PRD-181, 8 pp., describes and 
illustrates these motors avail- 
able for high speed operation 
from 30 to 5000 hp. Cutaway 
sections show features of con- 
struction. Photos show various 
parts. Electric Machinery Mfg. 
Co 


109 Load Centers and Service 
Equipment—Builletin No. 
202, 8 pp., presents the various 
types of load centers suitable 
and not suitable for service 
equipment. All sizes, dimen- 
sions, wiring diagrams, ratings, 
weights, and list prices are 
given. Frank Adam Electric Co. 


Polyphase Induction 
110 Motors — Bulletin 604, 
catalog sheet, presents general 
data and special features of 
these polyphase induction frac- 


tional hp a c motors of 1/6 to 
1 hp. Robbins & Myerrs, Inc. 


111 Synchronous Motors — 
Bulletin GEA-5063, 4 pp., 
briefly presents the high and 
low speed synchronous, motors 
for the lumber, pulp, and paper 
industries. Application photos 
show use of these motors in 
these industries. General Elec- 
tric Co. 


1 12 Plug-In Strip — Catalog 

No. CF-2, 8 pp., describes 
the plug-in strip for electrical 
outlets, illustrates the various 
parts and tools, and shows 
with sketches how to install the 
strip. National Electric Prod- 
ucts Corp, 


113 Insulated Wires and 
Cables — Handbook and 
Catalog No. 10-F, 96 pp., il- 
lustrates and describes wires, 
cables, and flexible cords de- 
signed for use where wiring is 
exposed to heat, corrosive 
fumes, grease, oil or fire hazard. 
Book contains Electrical Code 
data as applied to products. 
Rockbestos Products Corp. 


PUMPS, FANS, COMPRESSORS, DUST CONTROL 


Industrial Dust Control— 
1 14 A veritable handbook on 
industrial dust control is Bul- 
letin 98. Among the various 
divisions of engineering infor- 
mations are: What is Dust 
Suppression? Dust Filter Speci- 
fications, Dust Control Systems, 
Automatic Controls. The bul- 
letin is illustrated with very 
fine line drawings and photo- 
graphs and much tabular mate- 
rial presents information in 
compact form. The W. W. Sly 
Mfg. Co, 


5 Jet Blowers—Steam jet 
} 1 blowers and blast nozzles 
for moving large volumes of gas 
at low drafts are described in 
Bulletin 4-AB. Tables, charts 
and drawings give complete 
data on dimensions, connection 
sizes, capacities and _ costs. 
Colored diagrams, with expla- 
nations, are used to illustrate 
typical applications of various 
types of blowers and blast noz- 
zles. Schutte & Koerting Co. 


116 Corrosion Resisting 
Pumps—Bulletin 815, 20 
pp., describes the newest de- 
sign features and illustrates 
with complete exploded views. 
Many cross-sectional views and 
drawings also serve to explain 
construction. Duriron Co., Inc. 


1 17 Centrifugal Pumps—Bul- 
letin 1020, catalog sheet, 
presents data on the general 
construction and capacities of 
this double ball bearing centri- 
— pump. Yeomans Brothers 
oO. 


118 Standardized Compres- 
sors—This 8 pp., bulletin 
is arranged to be folded out. 
Shown are the 48 different 
models which can be con- 
structed from 18 parts. Also 
the special features of different 
parts which make this possible. 
Air-Flo Compressors Co. 


1 19 Air Handling Equipment 

—Catalog 481, 32 pp., 
contains information concern- 
ing equipment for dust and 
fume control, spray booths, 


ROPE AND 


125 Wire Rope Questions— 
Bulletin 21, 4 pp., con- 
tains 20 questions and their 
answers on wire rope construc- 


washers, ovens, and others. 
Engineering tables and charts 
are presented on; gas friction, 
Area and circumference of cir- 
cles, cfm through collecting 
hoods, weight of galvanized 
pipe, dimensions of wrought 
steel pipe, water discharge 
through orifices, and flow of gas 
through pipes in cfhr. Schmieg 
Industries. 


120 Spray Booths — Catalog 
480 describes and illus- 
trates the operation and appica- 
tion of these water wash spray 
booths in various plants. Photo 
and blueprint reproductions are 
used to show construction and 
flow of water, air and paint 
laden air. Schmieg Industries. 


121 Two Cycle Radial Dual 
Fuel Engine — Bulletin 
155, 6 pp., describes and illus- 
trates with photos, drawing, 
and disassembly photo this en- 
gine which is something new in 
stationary practice. Engine de- 
velops 1800 hp. Lubrication and 
other points discussed. Nord- 
berg Mfg. Co. 


122 Condensate Pumps—Cat- 
alog Section 199 describes 
this company’s packaged con- 
densate return units. Contain- 
ing 4 pages, the section gives 
complete engineering and di- 
mensional information and il- 


— —~ . — 





lustrates the units. Roy E. 

Roth Co. 

123 Fan Data — “Physical | 
Proportions of Commer- 


cial Fans,” is the title of a new | 


4-page booklet Form X-12. It 
has been produced by this As- 
sociation as a service to archi- 
tects, engineers, and others. 
The Form is used in conjunc- 
tion with the NAFM’s “Stand- 
ards.” National Assn. of Fan 
Manufacturers. 


124 Bag Type Dust Collectors 
—Bulletin No.. 163-4, 
pp., describes and depicts with 
cutaway view, dimensional 
drawing and table, and illustra- 
tions of certain parts, these 
standard bag type dust arrest- 
ers. Northern Blower Co. 


RIGGING 


tion, materials, and application. 
This is preformed rope. Braided 
wire slings also are discussed. 
Macwhyte Co. 


| 








Save in 2 ways 
with Nugent Filters 


Vv save engine wear 
/ save on maintenance costs 


Nugent Filters’ extra effective filtering action 
gives you cleaner oil and more protection for 
your engines: their large filtering area (20 
times more than other filters) means fewer 
changes of filter elements—more uninterrupted 
operating time. 

The complete, experience-tested line of Nu- 
gent Pressure Filters and Filtering Systems is 
used for both lube and fuel oil, and is available 
for power units of any size. Nugent Filters are 
engineered to make full use of their excellent 
filtering elements, which include the closely 
woven, lintless bag, designed to be cleaned and 
reused, the inexpensive replaceable “THRO- 
WAY” cartridge, and the repackable cellulose 
filled cartridge. 

Our bulletins give full information. Write 
today. 


’ Rugged container tested 
ax to withstand 400 lbs. p.s.i 
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TIME — 
THIS TEST 





“EASY-TITES” 
OUTLAST ORDINARY FAUCET WASHERS 6 TO 1! 


Comparative tests in plants, hospitals, schools and colleges, 
hotels, utilities, institutions and military establishments 
have proved the same fact time after time. “EASY-TITES” 
outlast ordinary faucet washers 6 to 1! 

Built of DUPONT NEOPRENE and fabric-reinforced 
S| like a tire, pat’d. “EASY-TITES” 
withstand absorption and extreme 









temperatures (upwards of 300° F) ; 
= can't split or mush out of shape. 


FREE! VALUABLE 112-PAGE CATALOG 
“EASY-TITES" and 2,300 other ‘SEXAUER' Triple-Wear 
Replacement Parts and pat'd. Precision Tools are 
advertised in THE SATURDAY EVENING POST and 
standard with leading maintenance engineers. This 
highly specialized line is listed and illustrated in the 
big, new 112-page ‘SEXAUER' catalog. Send a post- 
cord for your free copy — TODAY, 


J. A. SEXAUER MFG. CO., INC. 
2503-05 Third Ave., New York City 51. (Dept. S-12) 





SPECIALISTS IN PLUMBING AND HEATING 
MAINTENANCE MATERIALS FOR 27 YEARS 
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Uneven 
Foundations 














Give motors, machines, tanks and 
other heavy equipment, mounted on 
rough or sloping foundations, firm, 
sure support by using Smooth-On 

= No. 1 Iron Cement. Applied without 
using heat .. . fills all gaps . . . hardens like metal 
. .. is stronger than concrete . . . stays in place, for 
it expands slightly as it sets. Order Smooth-On No. 1 
from your supply house in 1-, 5- or 20-Ib. size... 
or direct from us if necessary. 


FREE 


Shows countless short-cut, time-saving, money-saving 
\ repairs on plant equipment, made with Smooth-On 


40-PAGE 
REPAIR HANDBOOK 


Cements. Cracks sealed, leaks stopped, loose parts 
tightened. 170 illustrations. Write for your free copy 
TODAY. 


\ SMOOTH-ON MFG. CO., DEPT. 85-M 
eo we 570 Communipaw Ave., Jersey City 4, N. J. 


Doit with S MOOTH-ON 





THE IRON CEMENT OF 1000 USES 














126 Rope and Rigging Hand- 
book—An_ = exceptionally 
good job has been done by the 
issuing company on this rope, 
rigging and cordage handbook. 
Containing pages with a 
heavy cover of varnished stock, 
the book describes the early 
history of rope and cordage, 
tells of its use in industry, the 
marine field, on the farm, etc., 
gives a guide to “Proper Line 
Sizes,’”’ presents a section “How 


to Select Rope,” a chart for 
“Matching Rope to Block,” tells 
about considering sheave fric- 
tion, allowing for sling angles, 
presents several pages on “How 
to Rig Block and Tackle,” ‘““How 
to Uncoil Rope,” “How to Care 
for Rope,” “How to Splice,” 
“How to Tie Useful Knots.” A 
weight and strength chart is in- 
cluded. All sections are very 
ay illustrated. American Mfg. 
0. 


INSTRUMENTS, CONTROLS 


127 Speed Must be Measured 
—28-pages in Bulletin 35 
are devoted to compact, concise 
descriptions and explanations 
of why speed measurement is 
important, the various types of 
instruments needed and avail- 
able for making speed measure- 
ments, complete descriptions of 
these instruments, specifica- 
tions, cases and parts. The 
various types of instruments 
covered are: resonant reed 
tachometers, frequency meters, 
rate of vibration indicators, 
hand tachometers, chronometric 
speed indicators, tachoscope, 
tachograph and tachonorm. 
James G. Biddle Co. 


12 Multi-Record Recorder— 
8 Bulletin 428 tells about 
this company’s Dynalog Record- 
ing instrument. Colored illus- 
trations depict graphically what 
happens when the _ recorder 
operates. Listings of advan- 
tages and uses of the instru- 
ment are given. The Foxboro 
Co. 


Air Actuated Control— 
129 A complete air-actuated 
control system of advanced de- 
sign is presented in this 24- 
page Catalog ND4B. Diagrams 
and test curves show how the 
system provides . proportional 
action, automatic droop correc- 
tion and stabilized rate action. 
Illustrations show many inter- 
esting features of the system. 
Leeds & Northrup Co. 


Smoke Recorders and 
130 Overfire Jet Controls — 
Bulletin No. 20-A, 8 pp., de- 
scribes and illustrates profusely 
with photos dimensional draw- 
ings, and sketches the elec- 
tronic smoke indicators, re- 
corders and overfire air jet 
controls. Brooke Engineering 
Co., Inc. 


Electronic Controls—Bul- 
131 letin Z6500, with price 
list, 8 pp., is condensed catalog 
describing and depicting indi- 
cators, controllers, recorders 
and combustion safeguards. 
Wheelco Instruments Co. 


Sewage Treatment In- 
1 32 strumentation — Bulletin 
No. 7301, 43 pp., presents both 
applications and instruments 
with schematic drawings, pho- 
tographs, and dimensional 
drawings- Instruments are; 


electric and mechanical flow 
and liquid level meters, pneu- 
matic remote transmission sys- 
tems, thermometers, pressure 
gages, recorders and indicators 
= others. Brown Instrument 
0. 


1 3 Electrical Process Control 
—Bulletin No. 6148, 12 
pp., presents a number of prob- 
lems in process control with 
which this firm had to cope 
and explains how they did 
utilizing their equipment. 
Photos, sketches, Drawings il- 
lustrate problems and solution. 
Richardson Scale Co. 


134 Transmitting Pressure 
Measurements Electrical- 
ly—Catalog R-10, 8 pp., con- 
tains detailed engineering and 
application data on indicating 
or recorder type instruments. 
Schematic sketches illustrate 
application to measuring vari- 
ables such as density, flow, 
weight. Automatic Temperature 
Control Co., Inc. 


13 5 Remote Controls — Bul- 

letin No. 800-B, 16 pp., 
describes the various manual 
and automatic remote control 
applications of expansible tube 
valves. Manual includes data 
and diagrams of typical ar- 
, - cre Grove Regulator 
0. 


1 3 6 Gas Analyzers — Bulletin 

No. 213, 8 pp., describes 
and illustrates the construction 
and application of these analy- 
zers, Step-by-step sampling pro- 
cedure is shown. These are in- 
tended for CO, CO, O, H,O, and 
Methane. Burrell Technical 
Supply Co. 


1 37 Recording and Indicating 

Pyrometers—Catalog No. 
1101J, 40 pp., describes and il- 
lustrates with application 
photos, disassembly photos and 
recording and indicating py- 
rometers offered. Specifications 
for each are given. C. J. Tag- 
liabue Corp. 


138 Flow Measuring Tubes— 
Bulletin A5, 6 pp., com- 
bines cut-away views and en- 
gineering drawings to describe 
in detail the principle on which 
flow tubes operate. Curve and 
logarithmic charts illustrate 
calibration. Bethlehem Foundry 
and Machine Co. 


MAINTENANCE 


139 Industrial Protective 
Coatings—Bulletin MC-2, 
4 pp., presents the typical ap- 
plications for which this coat- 
ing is suitable and lists the 
typical materials it resists. Back 
cover also lists other series of 
—— United Chromium, 
ne. 


1 40 Corrosion Test Strip—In- 

formation Circulars 1 
and 3 summarize the use of the 
step plated bearing corrosion 
strip to measure the onset of 
corrosion characteristics in 
lubricating oils during use. 
Randall and Sons. 


Corrosion Resistant 
141 Coating and Wrapper— 
This bulletin gives complete de- 
tails about a wrapping product 
which combines a _ corrosion- 
resistant coating and wrapper 
for use on lead-sheathed cable 
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in manholes. Dearborn Chem- 


ical Co. 


1 42 Bonding Cement — This 

6 pp., folder gives in- 
struction on the application of 
this compound for bonding 
walls of concrete or plaster. 
Camp Co, 


143 Industrial Protective .- 


Coatings — This 12 pp., 
bulletin gives detailed infor- 
mation on protective coatings 
to stop corrosion. Each product 
offered is listed with specifica- 
tions and possible applications. 
Mixing and thinning instruc- 
tions are included. Various 
types of applications are de- 
picted. Tar Products Div., Kop- 
pers Co., Inc. 


1 4 4 Protective Coating Color 

Sheet—Bulletin C34 pre- 
sents the colors in which this 
product is available. Listed are 
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some of the firms which have 
used it. Arco Co. 


Floor Care — Prevention 
145 of “dusting,” produced 
by trucking and hard wear on 
concrete floors, is explained in 
this new 6-p folder. The dan- 
gers of the dust are explained 
and the booklet tells how to 
use the product. Stonhard Co. 


146 Concrete Overlay — 
Rugged wear, this com- 
pany’s overlay compound for 
providing, durable, non-spark- 
ing, fireproof overlays for worn 
and damaged concrete, brick, 
stone, composition, steel or 
wood floors is described in this 
bulletin. The bulletin shows 
how the material is applied and 
lists its advantages. Flexrock 
Co. P 


Preventing Erosion’ in 
147 Condensers—This 16 pp., 
booklet is a report for engineers 
interested in economies in 
power production and preven- 
tion of erosion from water in 
motion. Debevoise Co. 


148 Building Maintenance — 
Bulletin No. 10, 4 pp., 
describes the industrial protec- 
tive coatings and paints for re- 
sisting the corrosive fumes of 
industrial atmospheres. Little 
hints and questions and an- 
swers to some problems are 
given. Truscon Laboratories. 


149 Low Height Floor Ma- 
chine—Bulletin KM-16, 4 
Pp., presents the specifications 
of this machine and lists the 
prices of machine and attach- 
ments General Floorcraft, Inc. 


HOSE, VALVES, FITTINGS 


1 50 Flexible Hose — Bulletin 

SS-100, 4 pp., describes 
this flexible hose made of stain- 
less steel. The various types in 
which it is offered are given. 
Connecting flanges and male 
and female fittings are shown. 
Dimensions and data are given. 
Finn & Co. 


151 Check Valves Data Book- 
let—Giving complete in- 
formation and engineering data 
this new Bulletin 610A covers 
the company’s line of check 
valves. The bulletin is greatly 
enhanced in value with some 
very excellent line drawings in 
color which aid in the explana- 
tion of its operation and con- 
struction. Photographs show 
“exploded”’ views of the valves 
and other photos picture appli- 
cations. Service Recommenda- 
tions are given. Grove Reg- 
ulator Co. 


152 Self-Flaring Tube Fit- 
ting—This 4 pp. bulletin 
explains and illustrates the 
self-flaring action of this fit- 
ting with cutaway views. Draw- 
ings show kinds of fitting avail- 
able, Scovill Mfg. Co. 


153 Expansible Tube Valves 
—Bulletin 800-B, 16 pp., 
explains the construction and 
operation of these valves with 
numerous drawings, both cross- 
sectional and flow. Also de- 
picted are the various types of 
control and their piping ar- 
rangement to which valve can 
be applied. Photos show appli- 
cations. Grove Regulator Co. 


MATERIALS 


158 Selecting Lift Trucks — 
“How to Select the Pro- 
per Lift Truck,” is one of the 
valuable sections in Bulletin 
K-48. Skid loading, width clear- 
ance and overhang are dis- 
cussed in detail and plant fac- 
tors to be considered in estab- 
lishing the size skid and truck 
are explained also. In addition 
this new bulletin gives com- 
plete details and specifications 
on the company’s line of lift 
trucks. Lift Trucks, Inc. 
159 Pocket Hand Book—This 

company’s well-known 
Junior Catalog 487 has been 
published in its 10th edition. 
Containing 100 pages, the book 
presents comprehensive infor- 
mation on materials handling 
equipment including hand, hy- 
draulic and electric lift trucks, 
pallet trucks, lifter system, 
skids, stacking frames, lifting 
and die tables, portable work 
benches, hoists, elevators, port- 
able cranes, and others. Bar- 
ret-Cravens Co. 


Application of Flexible 
154 Tubing — This 6 page 
folder contains many applica- 
tion and construction photos 
to show the wide use to which 
flexible tubing may be adapted. 
Pennsylvania Flexible Metallic 
Tubing Co. 


Hydromatic Single Con- 
155 trol Valve—Bulletin 4460, 
8 pp., describes and depicts the 
application of these valves to 
water treatment systems. Pip- 
ing diagrams showing valve ap- 
plied to three different types of 
systems are given. Cochrane 
Corp. 


156 Welding Pipe Fittings — 
An excellently done 24- 
page book on welding fittings 
for branch pipe outlets has just 
been issued. The manufacturer 
points out that the book shows 
the way to reduction in piping 
costs from 50 to 75 per cent. 
Three types of fittings are de- 
scribed: for butt welding, 
threaded, and socket welding. 
In addition, complete installa- 
tion instructions, sizes, dimen- 
sions, weights, list prices, tem- 
perature-pressure ratings and 
material specifications are given. 
Bonney Forge & Tool Works. 


157 Pump and Valve Appli- 
cations—This 16 pp., bul- 
letin illustrates and describes 
applications in which the three 
divisions of this company have 
placed their equipment. These 
include, pumps, planers, and 
regulating valves. Hamilton- 
Thomas Corp. 


HANDLING 


1 60 Elevating Conveyor—New 
bulletin gives helpful en- 
gineering information on Steel 
Belt elevating conveyor for lift- 
ing packages or lowering them, 
in warehouses or other sites and 
for loading or unloading to any 
height. Steel-Parts Mfg. Co. 


161 Booklet on Pulleys — An 
exceptionally well-exe- 
cuted, 16-page Bulletin P-848, 
gives engineering data, ordering 
information, specifications, 
price lists and other material. 
The booklet is well arranged 
and well illustrated. Sprout 
Waldron & Co. 


162 Two Post Heists—Form 
No. 796, catalog sheet, 
describes and illustrates the use 
of these hoists for cars and 
trucks in fleet repair shops. 
Wayne Pump Co. 


Punch Press Emptying 
1 63 Conveyor — Form PV-48, 
+ 


pp., presents with illustra- 
tions, applications, sizes, special 






























NOW THIS PUMP IS PACKED 
—and Packed Right! 


When you pack your centrifugal or rotary pumps with 
Garlock packing you can be satisfied that they are 
packed with the highest grade materials. Some of the 
most widely used Garlock braided asbestos packings 
for rotating shafts are: 


FOR WATER 
Gartock 730 or 733 patented Lattice-Braid 
Garock 234 Square braid 
Gar.ock 244 Square braid—wire inserted yarn 
Gar.ock 644 Square braid—with lead strands 


FOR OIL OR GASOLINE 
Gar.ock 237 Square braid 
Gar.ock 732 patented Lattice-Braid—with wire 


FOR MINERAL ACIDS 
GarLock 736 patented Lattice-Braid—blue asbestos 


Gar.ock 230 Square braid—blue asbestos 


No matter what you require in the way of a pump pack- 
ing, Garlock makes it. Let the Garlock representative 
survey your pumps and make recommendations. 


a 


JN 
Tm aw 
Noe J 


THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. 
In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


y 2 
JARLOCK 
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36-3!) SKILLMAN AVE., LONG ISLAND CITY,IN.Y. 
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DOES DIRT plug 


your steam traps? 


“al 





Larger, 
At-Bottom Valve 


Keeps Nicholson 
Traps Clean 


Valve orifices of Nichol- = 

son steam traps are 2 —_ 

to 6 times larger than in BULLETIN 
average traps, minimiz- 

ing chances of plugging. 1047 
And, valves being at the Or see 
bottom, dirt drops out by Sweet's 


gravity. This ability to 
self-clean is one of the 
features resulting in the 
unequalled discharge capacity of 
Nicholson traps. 5 types for every 
purpose; size 4" to 2”; pressures 
to 225 Ibs. Test trap gladly sent. 


W. H. MICHOLSON & CO. 


Control Valves’ -:- 


208 OREGON ST. 
WILKES-BARRE, PA. 


Steam Specialties 


Traps) =:= 
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features, general data on con- 
struction, and a specifications 
table, this short powered con- 


veyor for carrying finished 
stamping away from the press 
Rapids-Standard Co., Inc. 


HEATING 


1 Direct Fired Unit Heaters 
64 —This 4 pp., bulletin de- 
scribes and depicts the applica- 
tion of these floor mounted 
unit heaters which employ the 
counter flow principle. Lee En- 
gineering Co. 


165 Cabinet Type Unit Heat- 
ers — Bulletin No. WN- 
133, 12 pp., is this firm’s hand- 
book on these unit heaters. 
Tables of steam capacities, Btu 
conversion factors, capacities 
with external resistance, air de- 
liveries in cfm, hot water ca- 
pacities, are given as well as 
control diagrams. Dimensional 
drawings and tables for various 
mountings given. Warren Web- 
ster & Co., and John J. Nesbitt, 
Inc. 


166 Steam Boiler — Bulletin 
505 describes a packaged 
steam boiler unit. Photographs 


show the equipment which is 
an integral part of the boiler 
and drawings and a table list 
the dimensions and specifica- 
tions of the unit. Johnston 
Brothers, Inc. 


1 67 Heat Insulation for In- 

dustry—This 16 pp., bul- 
letin provides in tabular form; 
selection guides, condensed spec- 
ifications, heat losses through 
furnace walls, conductivity 
graph, performance data, and 
selection of cements. Also dis- 
cussed are other products for 
insulating. Philip Carey Mfg. 


20 
168 Zig Zag Heat Exchanger 

— Bulletin ZC, catalog 
sheet, explains briefly the heat 
exchanger of zig zag construc- 
tion. Unit is intended to re- 
cover heat from waste process 
steam and water. David Stout 
& Sons. 


TOOLS 


1 69 Metal Working Machines 

and Lathes—Catalog G- 
48, 16 pp., describes and depicts 
the metal working machinery 
offered. Also treated are the 
accessories. Specifications for 
each are given. Sheldon Ma- 
chine Co., Inc. 


170 Handbook on Drills and 
Reamers—Catalog No. 50, 
225 pp., contains 45 pages of 
helpful technical data on the 
use of drills, tapers, drilling 
speeds, cutting oils, carbide 
tools, tap and pipe thread sizes. 
This section is really a hints 
and kinks help. Balance of 
handbook is made up of com- 
plete listing of all tools offered 
with prices. Request on com- 
pany letterhead. Chicago La- 
trobe Twist Drill Wks, 


171 Electric Hammer and 
Drill—Catalog sheet No. 
485, describes the combination 
electric hammer and drill for 
drilling holes in concrete. Drill 
has detachable piece which 
converts it into a hammer. Spec- 
ifications and prices are given. 
Wodack Electric Tool Corp. 


Drum Polisher and 
172 Sander — This catalog 
sheet depicts the polisher and 
sander with accessories that 
features portability. Specifica- 
tions are given. Portable Elec- 
tric Tools, Inc. 

Power Pipe Bender—Bul- 
173 letin No. 34, 8 pp., gives 
operating instructions on this 
automatic pushbutton ram 
bender of 2 in. capacity. Photos 
illustrate operation. Also shown 
are the different shape bars 
that can be shaped. Use in 
making coils, radiant heat in- 
stallations is given. Wallace 
Supplies Mfg. Co. 

Electric Nut Setter—Bul- 
174 letin SSI, 4 pp., describes 
and depicts the many applica- 
tions for this nut setter. Cross- 
sections show the construction 
and assembly. Speed-O-Matic 
Sales, Inc. 
175 Sparkproof Scraping 

Tools—Bulletin 93, 6 pp., 
illustrates seven tools and a 
spray booth kit. Tools are made 
of bronze and are claimed to 
reduce danger of fire and ex- 
plosion. Ampco Metal, Inc. 


MECHANICAL POWER TRANSMISSION 


176 Magnetic Pulleys — Two 
new catalogs — Bulletins 
C-1001A and C-1007A—present 
a complete description of fea- 
tures and applications of elec- 
tromagnetic pulleys and Alnico 
magnetic pulleys. Both catalogs 
were prepared as guides for 
magnetic separator users to 
help determine the type and 
size of pulley most suitable for 
specific requirements. Dings 
Magnetic Separator Co. 
1 77 Over-Running Clutches 
—Catalog C, 16 pp., ex- 


plains the full complement, 
over-running, and backstop fea- 
tures of this clutch. Construc- 
tion details and engineering 
data on the forms available are 
given. Adaptations shown with 
cross-sectional drawings. Morse 
Chain Co. 


17 Self-Aligning Roller 
8 Bearing Units — This 4 
pp., bulletin contains informa- 
tion on this bearing which may 
be adjusted. These come in sev- 
eral styles. Shafer Bearing Corp. 


MISCELLANEOUS 


17 Combination Blast Gun 

—This 6 pp., folder de- 
scribes the applications for 
which this combination blast 
and spray gun is suitable. Some 
uses are sand blasting, liquid 
sprayer, cleaning carbon, rust 
and oxidation. Engineered 
Products Inc. 


18 Packings — Wood-Metal 
0 Packings is the subject 
of this booklet. Illustrations 
show how the packing performs 
over a period of years and the 
booklet tells about the various 
types of equipment and the 
types of chemicals and other 
media in which the packing 
may be employed. Installation 
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instructions are given. Rains 

Wood-Metal Packings. 

181 Retaining Rings Data 
Book—A data book which 


covers retaining rings used for . 


the purpose of locating and po- 
sitioning machine parts on 
shafts and in housings, has just 
been issued. The book contains 
28 pages and is a compilation 
of engineering information and 
specification. The book is well 
arranged and tables are large 
and clear for ready reference. 
Truarc Div., Waldes Kohinoor. 


182 Metallizing Spray Wire— 
Bulletin 57, catalog sheet, 
presents briefly the wire for 
metallizing guns. Recommenda- 
tions for each type of gun are 
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Mark the numbers of the bulletins you wish 
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ton given. Metallizing Engineering Tool Steel Grade Chart 
Co. 18 —This fold-out sheet 
In- . presents in one large table a 
yul- 183 Progress in Power—Bul- chart of comparable tool steel 
rm: letin No, 3724, 20 pp., grades. Tool steels of many 
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ity equipment in that growth. ]8§ Bulletin Catalog on 
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nd 1, 4 pp., describes and Nickel Alloy Steel Cast- 
log i y ic ings in Industry,” is the title of 
illustrates applications, fineness 
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OS serts— 8 pp., bulle- rawler Tractor — Bulle- 
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ie INTERNATIONAL INDUSTRY 
ie YEARBOOK - 1948 
is 
: The Authoritative Digest of The Most Im- 
0 portant Recent Technical Developments in 
32 Fields of Industry. 
—more complete than news articles, 
more up-to-date than textbooks, the 
International Industry Yearbook is an 
“ indispensable quick reference sum- 
a mary of developments in major indus- 
g trial fields, widely separated in appli- 
: cation but of close mutual interest 
= in many of their technical problems. 
ss WHAT IS BEING DONE IN OTHER 
4 
; INDUSTRIES MAY BE VITALLY 
y 
‘ IMPORTANT TO YOU! 
Over 600 illustrations and line draw- 
ings, 32 authoritative contributors, 
, 416 pages, 3,300 references, 8'/2”- 
11”, Cloth Binding. 
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Famous implement manufacturer 
selects KIRK & BLUM 
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In the large photo, two mold cooling conveyors are shown to left 
and right of stairway. 


N the mold cooling conveyor ... over the 
production line shake-outs .. . on snag- 
ging and grinding machines and at other points 
in this modern foundry, you’ll find KIRK & 
BLUM Dust and Fume Control Systems. 
Each was designed to help make this foundry 
as clean as any in the industry . . . “‘a good 
place to work.”’ 


Shown above are two views of KIRK & 
BLUM Dust and Fume Control Systems 
which provide ‘“‘Clean Air . . . the invisible 
tool” in this plant of one of the world’s largest 
farm implement manufacturers. Note the 
efficient piping arrangement, installed to 
AFA standards. 


The various KIRK & BLUM Systems in this 
plant are but a few of thousands installed 
over a period of 40 years in almost every type 
of industry. Additional photos and data are 
shown in the free booklet ‘‘Dust Collecting 
Systems in Metal Industries,’’ yours for the 
asking. The Kirk & Blum Mfg. Co., 2889 
Spring Grove Ave., Cincinnati 25, Ohio. 


FOR CLEAN AIR... THE INWOIS0BLG TOOL 


KIRK’ Blum 


DUST AND FUME CONTROL SYSTEMS’ 


“Copyright by The Kirk & Blum Mfg. Co., 1948” 
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Dertit PRACTICAL PIPING LarouTs 9B 


A typical standpipe system using a single 
roof tank for both fire line and domestic 
water supply is shown here. It is applic- 
able to buildings not exceeding 300 feet in 
height. 

A roof gravity tank provides the pri- 
mary water supply for both standpipe and 
domestic supply. The standpipe fire reserve 
is below the hot and cold water outlets to 
assure water supply in case of failure in 
the main line. The float controlled roof 
tank is supplied from a centrifugal pump 
in the basement, or directly from the street 
main if pressure is sufficient. 

The standpipe system has two risers, 
cross connected at the top and bottom of 
the system. This allows one riser to be 
shut down for repairs while the other one 
remains in service. The bottom connection 
is tied into the siamese street connection 
for attachment to fire department pumps. 

Consultation with accredited piping en- 
gineers and contractors is recommended 
when planning any major piping installa- 
tion. Copies of Layout No. 38, enlarged, 
with additional information, will be sent 
on request. Just mail the coupon. 

A CHOICE OF OVER 500 VALVES 
To save time, to simplify planning, to 
get all the advantages of Jenkins special- 
ized valve engineering experience. select 
all the valves you need from the Jenkins 
Catalog. It’s your best assurance of low- 
est cost in the long run, 


| Low warer 
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SUPPLY 


Sg FLOAT CONTROL 
} AUTOMATICALLY 
STARTS @ STOPS PUMP 
IN BASEMENT 


Ee VALVE 
Lever ATH FIRE oer cars 


ALARM 


LOCATE ABOVE ROOF 
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VALVE RECOMMENDATIONS 
For details and valves to 
suit varying conditions 


see Jenkins Catalog. 
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Jenkins Valves 


Service 
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Water Meter Test Valve! 


Fig. 275-U Bronze Gate 


Pump & Riser Drain 








Fig. 651 1.8.B.M. Gate 


Roof Tank Drain 





Fig. 825 1.B.B.M. Gate 


Roof Tank Shutoff 
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LOOK FOR THIS 


Fig. 275-U Bronze Gate 


Riser Drains 





Fig. 825 1.B.8.M. Gate 


Control Valve for Roof 
Test Hose Valves 








Jenkins Bros., 80 White St., New York 13; Bridge- 


Fig. 715-A Bronze Angle 
Hose 


Roof Test Manifold 





port, Conn.; Atlanta; Boston; Philadelphia; Chi- 
cago; San Francisco. Jenkins Bros., Ltd., Montreal. 
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Fig. 715-A Bronze Angle 
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Durtine Sey 1864 








ENKINS VALVE 


Heating Service ... in 
Corrosion-resisting Alloys . .. 125 to 600 lbs. pressure. 


Sold Through Reliable Industrial Distributors Everywhere 


| 
| 
| 
| 
For every Industrial, Engineering, Marine, Plumbing- 
| 
| 
| 


Bronze, Iron, Cast Steel, and 








Hose Shutofts 





Fig. 741-G Bronze Needle| 





| Pressure Gage Control | - 





*All Bronze Valves optional 


JENKINS BROS., 80 White Street, New York 13, N. Y. 


Please send me a reprint of Piping Layout No. 38. 
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